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Engineered fo Till 


Where Plows Won’t Work 


@ Most outstanding implement ever used for pasture im- 
provement is probably the Case Brushland Harrow. Most 
impressive in this harrow are the complete absence of novel 
elements, its complete creation by quantitative engineering. 

Compared with an ordinary disk harrow, the blades are 
75 percent farther apart, 50 percent greater in diameter. 
Without weight boxes for added loading, the load per disk 
is about 150 pounds, four times the usual value. The disks 
are of heat-treated steel, and so are the major bolts in the 
staunch frame. 


Result is something that shares the speed of a harrow 
with the penetration of a plow. It rolls over buried stumps, 
stones and rock ledges that would stop or break a plow. It 
cuts through roots and brush far beyond the scope of stand- 
ard implements, either plows or harrows. Its range of angle, 
speed and loading enables it to uproot, blend and bury amaz- 
ing amounts of rank vegetation. 

Created to cope with rugged conditions and conquer 
wild land for seeding tame grasses, the Case Brushland 
Harrow is coming into use for pasture improvement in ordi- 
nary farming areas. Able to apply the speed and power of 
such tractors as the mighty Model “LA” Case, it multiplies the 
acreage per man-hour, marks a milestone toward tomorrow's 
goal — high yield per man. J. I. CASE CO., Racine, Wis. 
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» |PRECISION TRENCH DIGGER USES 
LINK-BELT Roller Chain, Sprockets, 


Bearings and Screw Conveyor 


Standard Parts Provide 
Tested Stamina and 
| Manufacturing Economies 


saninalatintistsnetiin se 


To dig a trench just wide enough, just deep 
enough, for pipe, cable or tile, with the least 
disturbance of the surface, the Auburn Ma- 
chine Works, Inc., Auburn, Nebraska, devel- 
oped the “Jeep-A-Trench”, seen at left. 


Digger bits are attached to Link-Belt Silver- 
link roller chain, mounted on four Link-Belt 
sprockets. Dirt is deposited on each side of 
trench by means of a Link-Belt screw con- 
veyor—making back-filling easy. Power is 
transmitted through six Link-Belt roller chain 
reduction drives, each equipped with two 
Link-Belt anti-friction bearings. 


PR ee cae 
~~ “ ppaaness 


Utilizing a volume produced vehicle for 
power and transportation, and standard Link- 
Belt parts for the digging attachment, it is 
possible to offer the farmer, pipe-line or utility 
company a durable, practical machine of rea- 
sonable cost, comprising vital parts of tested 
reliability. 


Ss * 
a I a 


Link-Belt engineers are ready to aid you in 
applying these efficient parts to your power 
transmission and conveying problems. Consult 
our nearest office. 


fF Link-Belt Roller Chain, as used on the 
-T | “Jeep-A-Trench” is a precision product, 
id giving positive power transmission with 
1- elasticity which absorbs shock.’ 


either sectional or continuous flight (Helicoid), right 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San 
Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. or left hand. 


7 | LINK-BELT COMPANY Link-Belt screw conveyor is supplied in many sizes, 
4 
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AGRICULTURAL ENGINEERING for November 1948 


EDITORIAL 


Agricultural Mobilization 


NDUSTRIAL mobilization is of renewed current interest 

as a common-sense matter of preparedness, in the face of 
communism’s threat to take advantage of any weakness it 
can find in democracy. 

Agricultural engineers are in a position to make a vital 
contribution to that preparedness. Mobilization means some 
uncomfortable but necessary compromises. Those with which 
agricultural engineers are particularly concerned are the di- 
version of labor, management, supplies, and supply produc- 
tion capacity from agriculture; the simultaneous demand for 
increased production by agriculture; and the problems of con- 
serving agriculture’s future production capacity while meeting 
the urgent immediate pressures for production. 

The mobilization load, superimposed on normal peace- 
time requirements, creates an intensive competition for men, 
materials, and machines from the national pool. The men 
responsible for allocations to achieve a balanced mobilization 
cannot be all-wise. In the numerous, hard-boiled compromise 
decisions which they must make under considerable pressure, 
they can only be guided by the best information made avail- 
able to them. Expensive mistakes can result from failure of 
any particular activity to present a strong and reasonable case 
on a genuine need for the wherewithal to handle its mobili- 
zation job effectively. 

Necessary information on the output volume requirements 
of agricultural mobilization can be computed and supplied 
by men familiar with quantity consumption and market vol- 
ume statistics. Information on the means by which agricul- 
ture can produce the desired volume can only be provided 
by men much closer to the problems of actual farm operation. 
The fact that our farm production normally totals up to as- 
tronomical figures does not mean that adequate volume can be 
taken for granted. 

It occurs to us that a reasonable case for the agricultural 
production requirements of mobilization must recognize two 
distinct types of farms. These are the comparatively small 
percentage of commercial farms which supply the largest per- 
centage of farm produce reaching national market channels, 
and the larger number of so-called farms which actually con- 
tribute little to trade volume. 

Commercial farms are not as flexible as might some- 
times be imagined, in the means by which they achieve effi- 
cient quantity production. Adjustment of total acreage farmed 
as one unit is generally difficult, often impossible. Commercial 
farms need experienced personnel. School children, transients, 
and other part-time workers may help with certain peak-labor 
jobs, but they cannot replace experienced full-time men. In 
a production emergency the commercial farm may need even 
increased amounts of petroleum products, fertilizers, and other 
chemicals, for example, to produce at maximum efficiency. 

Even with unusual care, it will need normal replacements 
of equipment and equipment parts. It will need parts from 
the individual manufacturers of its various equipment units, 
and those manufacturers need enough materials and produc- 
tion capacity allocated to their basic business rather than to 
other mobilization assignments, to meet this demand. Com- 
mercial farms cannot be expected to provide efficient, large- 
quantity production for mobilization needs, with makeshifts 
and leftovers. 

The larger number of non-commercial farms contributing 
primarily to home consumption and strictly local markets are 
an entirely different problem, so far as mobilization is con- 
cerned. They can be raided for manpower, deprived of new 
equipment, put on reduced supply rations, and still continue 
to operate. With patches of land not readily fitted into com- 
mercial operations, salvaged spare time and family labor, 
odds and ends of available equipment, such farming supplies 
as may not be critical items, and local feeds and fertilizers 
which would otherwise be wasted, non-commercial farms can 
contribute materially to local sélf-sufficiency, morale, and the 


release of transportation and other critical facilities for mobil- 
ization assignments. 

From the experience of World Wars I and II, it appears 
that commercial farming and its supporting industries rate 
an A-1 priority in mobilization to prevent or, if necessary, to 
prosecute another world war. Non-commercial farming, with 
the lowest priority on manpower and supplies, could still be 
encouraged as an important home-front salvage operation. 
We should be ready to make this distinction clear whenever 
and wherever agricultural mobilization may come up for con- 
sideration. 


Conservation Research 


ONSERVATION of natural resources is one of six major 

problems confronting the United States, according to a 
recent news report on results of an opinion survey among 73 
faculty members at the Illinois Institute of Technology. In 
fact, they listed it as second only to peacetime use of atomic 
energy, and stressed the need of additional research in soil 
conservation as one approach to the problem. 

Soil conservation research to date has shown that it can 
yield practical and profitable results. It has provided much 
of the current know-how in soil conservation practice. Tech- 
nically it warrants continuation for the same reason as other 
scientific activities. It is one of many fields in which no limit 
has been seen to the amount of knowledge which research 
might produce. 

From the standpoint of its significance, soil conservation 
research is a means of getting information on a larger prob- 
lem which is gradually being forced upon our consciousness. 
That is the question of how much life our planet can sup- 
port, on a sustained yield basis, in terms of total numbers of 
people and degrees of their well-being! 

How much of the continuing wear and tezr on our world 
and its capacity to support human life is due to physical 
forces of nature? How much is actually necessary to the sup- 
port of the human population? And how much is sheer waste 
due to man’s short-sighted pursuit of immed’cte objectives 
without thought of the future? 

To what extent and in what manner can the waste of re- 
sources by both natural forces and human activities be re- 
duced? To what extent and in what manner can the rebuild- 
ing forces of nature be aided and accelerated? What available 
resources can be put to better uses? Can a state of biological 
unbalance favorable to man be maintained indefinitely? If so, 
how, and to what extent? 

It is evident that soil, as a physical and chemical founda- 
tion for plant life, will be a major consideration in the grad- 
ual evolution of knowledge on these points. 

Soil conservation research is more than an academic inter- 
est. It is more than a short-range inquiry into handy methods 
of increasing farm productivity and income, although its cost 
could be more than justified on that basis. Soil conservation 
research is an activity of continuing important interest to the 
whole human race, bearing directly on its immediate well- 
being and its future destiny. ; 


Engineering and Population Pressures 


HEN The American Association for the Advancement 

of Science celebrated its centenary in September, it 
showed notable intellectual concern and a sense of moral re- 
sponsibility for growing problems of population pressures. In 
reporting this phase of the meeting, “Time” used appropriate 
exaggeration to emphasize the point succinctly, by heading its 
item “Standing Room Only.” 

Fairfield Osborn pointed out that “Within only three 
centuries, the population of the earth has increased five times. 
..... It is now increasing at a net rate that, if continued, 
would double the earth’s population again in another 70 
years.” (Continued on page 506) 
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*.Some Discs are still made much as 
they were before the war. Ingersolls 
are not. Ingersoll Steel Mills have de- 
veloped a special steel and a special 
process for heat-treating it. That’s 
why all leading manufacturers of farm 
implements today use Ingersoll Discs 
as standard equipment. Field tests 
‘prove they don’t split or curl. They 


-- SPECIALISTS IN TILLAGE STEELS AND 


give “acreage” never before thought 
possible. 


If you want Discs as superior as to- © 


day’s tires are over the old-time prod- 
uct, specify for all tillage implements: 


Ingersoll Heat-Treated Discs, or 
ingersoll Super-Alloy Discs 


LOOK FOR THE RED LABEL 


—also for our trade mark embossed 
in the steel on each disc. 


INGERSOLL 


THE WORLD’S LARGEST MANUFACTURER OF DISCS 


WHC 


yr 2 ay ee a ‘ i — “a ee i pa 2g “ a as oe Bees Ts . ees ey cee Stee 2 Bis | See Fs ae pe ae By See ee ie ie 4 
Ce ee SI he a ae Biase ea Rout rc Re Se Te Saami Gti ee eg eg 
oY i ieee ee eee ee Py ee Ss gies aa iain ae ec ee sae eas BF 
ie .Z 
E aa: eae ot ae 
i ae | cee 
pe _— Chane a IR E e Fe oo . 
es y 5 pe igi 3. ae + a8 ey fi es i cs '; Pere s 
3 Se 6WANTS 1918 TIRES: 
5 ge Pe a ali w E WA A 
: ew Meee Ree oe N ie) ce pe a ake — , SN oc Beene ape a % ee Vv 
" Sea tn ram: TF ap ees I eae. Og | ee en ce) 
c z erga aS 2: iyi eter eo hs ee yey aaa ie Rake (2 
Tare > 9 Re xX ae pe ae eee a eae ¥- iz ay DE Bera it 
; ae oe ae ! eae a ene — 
i a OUR: Pye, 8 wt a . ‘i ae J ee fe Ai a 
Wiaike " gE TE 5 2. = a a a i we Pes 
ae ne? ( Sae oo al he ee FO a 
eh rr Aa r Ce an ae 
a © —S Ce. aa Ge a a SLR RS Por 28 Ae ee a ee a 
a ie *: i PA : a al ay Cite Shee oe, oe Y a Seer emer od 4 
ao q a8 Bali ; _ ee Me sian ee ee UR 3 nr SO ae aa 
ees (hs ‘aut Cw Bs oo ae es eer 
: ay ore \ — -_. % ae ee ee i ae 
ve gene? : aur , ae aes ae te SR I ai 8 ae Se pe 
hi . Pad ¢€ a ea rs Di eos Me ——— a See See 
er il . ee Tae (3A eee pias OO aa a oe Re 
ae yy # % xireS rr es oo = 7p ee 
gee ef E ae £ hse oe eh am : e eae. ee 
5 ici A Ly. CS? 2c ne Z ; re + GRE To 
>. “ae | Se eee 9 as me a 
j rl { ee BN Ne é Fr ee: ae 
vee 2) ee ree, SS) can eae Neto emma Pi <a Ear 
3 = en aes, NSP RCE ea aba ga a 
fs , aie . Peo ster ‘J os oe age” 8 
ENS a) ae 4 \\eS Se es chien ane a ay per 
Be ee \ “ir SOS ill dalam es arn tea ee ee is 
ae ee 00 \\\ 30; ee ee al <0 2 Pi ca wit 
ae oe ) re cite A ae v4) Pes to 
Pete sle Ri, rai as ——— ‘4 a y ; e 5 ay tha 
aS ner cee ee 
= : SNL a Se Sea act 
eek =e . SOS er hat Ber , aor > nue - a 
oe a@ § § zz £ sea see 
ae ac Sao. ileal ail sag 
Paid ee ee - 
ie 4s oa ee Fes Ey see ge a ee ma 
2 Se Sf = ae we 
ae a. er j are the 
aa OS ae ee a eee - . 
; ; we a tt “he litt 
Gas ° ie Bi uid ra a a _ ee ey equ 
Pay ana eee = SOLL ly tho 
= HAE P WA Sei ee ae 
: eS YBO 2 oe Uline ene 7 , sei Se a aa RM act 
= . EVE ae ee ee me 
a ‘ <— Tae eo eee See Rae Le epatey aca 3 a | | 
pais oe Me aM ed epee ihe eee ee ge 
: é r . 78 S : a 2 eae 2 tiie ah 3 pre 
eae tS. et ee mag 
Ayes i ie of LU ge ae eae : eee ae ey 
ee _ ee & ee a i. ae - the 
reggie ; — a Joa ‘i i ; Be ea eK: Se eee , naa 
Tar & = a Nc Ae SP Rae eh pein ee : 
fee 7 a - ee o. ey a SRE es > ONS Cae 7 ee q of 
hae 7 oe Sn SESS aR aS ee eles cy gia co ee Se : as : i 
eo far OS Pee 8 RY ee fe ne pie 
ke ea ee eS ihe ar Si ea we sete. oh EE RS. See eameaem ; : 
can as is \ a ee eee oe bate e “a ) a ; ! nes 
i aati £ : \ eS Se Be i co mmeneanee oe Be ac? : q vat 
Cte ‘ — ¢ . \wae GS i Oe coe Be eae yr ee 
esse ‘ 5 Si ae: OO 2 Ne ee tae eae peak ye. ‘ee See Sen ay q ct 
Meee . ~@ 3 ss eek aly ar ieee Re kc eee ea ex 
: . . tht Mik Se ea aa Spb noanes 4 pa ataes. eee ea j 
S a * - aay i a ee i er : she 
ee Se Re eh rea, oS ee . oe Oe ec fl 
oe A oes ieee eS, ee Mn go oi, i ene : Se 5 ‘Samet Bate iit ce u 
igs Rabo me wt Seal = gee eee ie 2 Oe weet h lu ee 
pa _ @ pists sg day S ig -_—- | ple 
he qid-tim nt ——- 0 1ecS > | of 
ee! . \\3 pee Ne ist os ag get 
| ite ae ¥$9 ied 
Sane re AN gt ee \ng ; a ] ; 
8 sharpen : = als = = 
rie ’ TN < a aa 
ee | jacement oe (Ne «.. Bes _ 
rep (CC 2 age a d see 
. ee “acre nie Se ; sin 
a eS , - + t gut e ; rec 
S uagt a : a . lat 
i , = | 
as — Y , on 
eee otl 
Baie - tio 
oe ae ; . 
eee ~ GRLESSURG <5 a 
> . . Sectede Heat-Treated As 
| ae aa H pais es . — : ‘ 
me _ DISCS _ — 
Se wh Be a lan 
cs Pee a 
ie Af ae : is : : an 
pee, eC 
eee rae Lee the 
CU Sa Baie 8 a aaa 5 “ a oe —r 2 Se ey eee " 7 é ae es PE Oo 3 eae a art Thea | i : 
aa rte ci ee ae ae MM CO eS e Ces ee” eee |S di 
here — a °° = he a ee Se ee ee eee : ag ete Cai eee ; 
dete i & E onl als Ew sf : - STEDL. DIV S!'QON Borg-Warner Corporationgs oI 
i se : i E rg Beas ee _ : ae os ee ee a the 
—— os — a bet -— 310. Michigan Avenue «+ Chicago 4, Illinois < 
: a — F : m ei : oo ie ey a a ; 2 EES See ne a Ge 
ayes. — . Sy : Ea 5 S é aa ae ees pee ON aes R 
gy? eS ee a ons: ‘Chicago. IHinois; New Castle, Indiana; Kalamazoo, Michigan ~ | 
me tae Oe oe ‘ ne en eee ee fer 
pen) 476 AGRICULTURAL ENGINEERING for November 194° 
By ri” 
eae ' 
————— ee er ema yn eam a Re 2 ie me? a eeateiis 3 ty ‘i wR ok = ook ae Tee emma in Be ax 
aa eS eee a eee Saas =o ae ana cam 1 aes ae eee A Ke eee Ba 5) ae ie 
ae = = ee, ae eee: ate, Bees ae bil eo ae is 
eet a, Re ee CN ; me Ro eee | 


AGRICULTURAL ENGINEERING 


VOL. 29 


NOVEMBER, 1948 


No. 11 


The Processing of Sugar Beet Seed 


By Roy Bainer 


FELLOW A.S.A.E. 


UGAR beet seed processing investigation started at the 
S California Agricultural Experiment Station in 1941 with 

the development of equipment for segmenting seed 1+2*. 
Early studies indicated a potential saving of 10 man-hours 
per acre in the time required for thinning a crop planted 
with this new seed. The use of the seed was accelerated due 
to the war and its attendant labor shortage, with the result 
that within 3 or 4 years 80 to 90 per cent of the total beet 
acreage in the United States was planted with segmented 
seed. 

The rapid adoption of segmented seed resulted in the de- 
mand for processed seed developing at a greater rate than 
the technique of the processing methods. Actually there was 
little basic information available for use in the early design of 
equipment capable of producing seed of optimum quality. 
This information, in many respects, is still not available, even 
though much experience has been gained from the processing 
of 30 to 40 million pounds of seed. 

Field and laboratory experience revealed that certain char- 
acteristics of segmented seed behavior were related to the seg- 
menting process. Among these principally were viability, sin- 
gleness of germ, and recovery. In addition, some seed units 
produced abnormal seedlings as a result of receiving mechani- 
cal injury during the segmenting operation. Low viability in 
the segmented product was related to the quality of the orig- 
inal whole seed, the setting of the machine, and the inability 
of separating germ-containing units from non-germinating 
pieces without sacrificing too much good seed. The single- 
ness of germ in the final product was related to the size, 
variety, and locality of production of the original seed, the 
extent of pregrading before processing, and the setting of the 
shear bar in the machine. Recovery of segmented seed was in- 
fluenced by the relation of the germination of the segmented 
seed to the original sam- 
ple and to the nearness 
of approach to a single- 
germ unit. It also var- 
ied somewhat with the 
size, variety, and moisture 
content of the whole 
seed. In fact, viability, 
singleness of germ, and 
recovery are closely re- 
lated so that a change in 
one usually affects the 
others. 

During the first year 
or two after the adop- 
tion of segmented seed, 


This paper was presented 
at the annual meeting of the 
American Society of Agri- 
cultural Engineers at Port- 
land, Oregon, June, 1948, ‘as 
a contribution of the Power 
and Machinery Division. 

Roy Barner is head of 
the agricultural engineering 
division, University of Cali- 
fornia (and 1948 recipient of 
the Cyrus Hall McCormick 
Gold Medal.) 


* Superscript numbers re- 
fer to appended references. 


Fig. 1 


(Left) A commercial sugar beet processing unit e Fig. 2 (Right) 
The seed processing unit in Fig. 1 opened up to show burr reduction unit (top) 
and decorticating unit (bottom) 


growers and processors alike were of the opinion that the 
goal in seed processing was the production of single-germ 
units. Several processors succeeded in producing and mar- 
keting a product that was made up of 85 to 90 per cent single- 
germ units. A final product having a germination of 85 to 
90 per cent was made possible through the use of gravity table 
separators and aspirators. However, the production of single- 
germ seed of high germination resulted in low recoveries. 
Oftentimes, 100 lb of whole seed yielded only 30 lb of proc- 
essed seed, of which 5 to 10 per cent produced abnormal seed- 
lings. 

Irregularities in field stands planted with segmented seed 
were attributed to poor planter placement with the result that 
requests were made for improved planting equipment. Inten- 
sive laboratory and field tests at the California station assist- 
ed in making improved planting equipment® available, equip- 
ment capable of metering and placing one seed at a time with 
reasonable accuracy. 

As soon as experimental precision planting equipment 
became available, the plantings made at Davis included grad- 
ed whole seed and large segmented seed. Each had a higher 
seedling count per viable unit than was commonly regarded 
as optimum for segmented seed. The plantings were made 
under a variety of field conditions, resulting in varying degrees 
of emergence. The data in Table 1 shows that the percentage 
‘of inches having single plants varies inversely with field 
emergence. For example, graded whole seed (12-10)t+ having 
a potential germination of 1.84 seedlings per viable seed ball 
gave 45.7 per cent singles at a field emergence? of 70.4 per 
cent, while at 30.1 per cent field emergence, the percentage 
of inches with single plants amounted to 72.7 per cent. Seg- 
mented seed (10-8), having a potential germination of 1.38 
seedlings per viable seed ball, produced singles in 82.8 and 
70.1 per cent of the beet 
containing inches at field 
emergences of 30.5 per 
cent and 53.9 per cent, 
respectively. 

In the majority of areas 
where sugar beets are 
grown, the expected aver- 
age field emergence of 
seedlings amounts to ap- 
proximately 50 per cent 
of the potential value of 
the seed. It was quite 
evident in the test (Ta- 
ble 1) that seed capable 
of producing a higher 
percentage of seedlings 
(1.38) under laboratory 


+ (12-10) indicates size of 
seed. In this case, the seed 
passed through a 12/64-in 
round-hole screen and over 
a 10/64-in round-hole screen. 


t Field emergence refers to 
the emergence of seedlings 
in the field as a percentage 
of the total seedlings per 
100 seed units as shown by 
laboratory or greenhouse ger- 
mination trials. j 
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TABLE 1. COMPARISON BETWEEN FIELD EMERGENCE AND 
PERCENTAGE OF INCHES WITH SINGLES FOR GRADED 
WHOLE SEED AND LARGE SEGMENTED SEED 


vv 


3 


n 

Whole 12-10 
Whole 12-10 : 1.84 k 44.5 
Whole 12-10 _ 1.84 i 30.1 


Germination 
percentage 

— Seedlings 
per viable 
unit 
Pounds 

> per acre 
Field 

© emergence 

+ percentage 
Per cent 
inches with 

Ny singles 


io} 
a 
~ 
~ 
> 
“ 


w 
Nes 
w 


Segmented 10-8 r 1.38 ‘ 53.9 
Segmented 10-8 : 1.38 . 30.5 


conditions than was once considered desirable, produced a 
stand of plants containing 70.1 per cent singles under a field 
émergence of 53.9 per cent. This compares with stands having 
80°to 85 per cent singles when seed capable of producing 1.15 
seedlings per viable seed unit was used in previous trials un- 
der similar field conditions. Actually the seedling stands were 
thore uniform (less skips) when seed having a higher germ 
count was used. This indicates the desirability of having a 
gteater safety factor in the seed, provided precision-planting 
equipment is used. 

It was.not long after the above trials were conducted that 
several of the seed processors were preparing and issuing seed 
that ran.as high as 40 per cent doubles (1.4 seedlings per 
seed ball). In general, more uniform seedling stands resulted 
from the use of this seed. While the percentage of singles 
dropped somewhat, the advantage in labor saving did not 
decrease in the same ratio. Recoveries of seed in the process- 
ing plant were also improved. 

Further research work relative to seed processing produced 
two new processes, namely, burr reduction and decortication‘. 
Later the two processes were combined and put into com- 
mercial use. With the exception of the beets grown for one 
company, practically the entire 1948 sugar beet crop in Cali- 
fornia was planted for the first time with seed processed with 
this new equipment. In addition, part of the acreage in the 
intermountain area was similarly planted. The above-men- 
tioned company used a commercial seed huller for decorticat- 
ing. after first running the seed through a segmenter with 
a wide setting of the shear bar. A new seed-processing unit 
was installed for the 1949 season. 


Fig. 3 (Left) An experimental sugar beet seed processing unit. A suction blower connected to the discharge of the machine removed the 
light corky material @ Fig. 4 (Center) The unit shown in Fig. 3 openej to show burr plate. A stone having smaller granular structure has 
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The equipment, Figs. 1 and 2, used for preparing the seec 
consists of a 1144 x 10-in carborundum stone (Norton 
37C24QV) and a 10-in burr plate (Letz AA230) for the first 
reduction stage. The second stage consists of a 1 x 20-in car 
borundum stone and a neoprene pressure pad of 20-in diam- 
eter. The stones are mounted on vertical shafts and driven 2t 
a peripheral speed of 2000 fpm through V belts from a com- 
mon electric motor. Clearances between the stones and the 
burr and pressure pad are maintained at approximately 0.125 
in. A slight taper (1/8 in per in) half way from the center 
to the outer edge of the pressure pad facilitates the feeding of 
seed. It was also found necessary to grind the corner, at the 
outer periphery of the pressure pad, at an angle of about 45 
deg in order to prevent the formation of a lip as the pad be- 
came worn. In operation the pressure of the seed against the 
pad caused the surface to stretch slightly beyond the edges 
of the stone which in turn reduced the wear on this smal! 
section allowing the formation of an overhanging lip of neo- 
prene which prevented accurate adjustment between the 
plate and the stone when the machine was idle. Both units 
are enclosed in steel cases with hoppered bottoms. The inner 
wall of the case surrounding the burr and pressure pad is 
lined with a 14-in layer of sponge rubber to reduce the shock 
to the seed as it hits the wall. The seed is fed to the center 
of the wheels from hoppers above. The rate of flow is regu- 
lated by an adjustable gate between the hopper and the burr 
reduction unit. 


During operation, sack-run whole seed is fed directly from 
the hopper (Fig. 1) through the center of the burr plate 
to the center of the revolving stone. The seed is moved be- 
tween the face of the stone and the burr plate by centrifugal 
force. This first stage operates as a prebreaker, reducing the 
size of the larger seed balls to the extent that the entire sample 
will pass through a 13/64-in screen. The output of the burr 
reduction unit feeds by gravity into the hopper above the de- 
corticating unit. The partially reduced seed then: passes be- 
tween the neoprene pressure pad and the revolving stone, 
with the result that most of the corky material is rubbed off, 
and many of the locules are opened, thereby releasing many 
of the germs. The discharge from this unit consists mainly 
of one and two-germ seed pieces and a large volume of corky 
material removed from the seed. The seed is reduced to 
about 10/64-in size. The capacities of the 10-in burr reduction 
unit and the 20-in decorticating unit are comparable, namely, 
approximately 500 lb of whole seed per hour. 


Following the decorticating operation, the sced is clexned 


since been substituted for the rough stone e Fig. 5 (Right) Interior of decorticating unit showing the neoprene pressure pad 
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and graded. The light, corky material, as well as the lighter 
seed pieces, can be readily removed through the use of an as- 
pirator designed by Austin A. Armer**. In the majority of 
cases, final grading has been done between 10/64 and 7/64-in 
round-hole screens. The exceptions have been to grade to 
9-7 or 12-9 sizes. In the latter case, very little decortication 
was accomplished. Some processors use a gravity table sepa- 
rator for the final grading on the basis of density. 


The results of preliminary runs with the machine are shown 
in Table 2. Five lots of seed of 1000 lb each were processed 
to a 9-7 size. Final grading was done on a gravity table. One 
hundred pounds of whole seed having a germination of 90.4 
per cent and a seedling count of 1.9 produced 56 lb of proc- 
essed seed with a germination of 89.6 per cent and a seedling 
count of 1.6. The recovery on the basis of total seed units 
and viable seed units amounted to 84.4 and 83.7 per cent, 
respectively. Further experience with this unit brought the 
recovery up to 60 per cent by weight, during the production 
of some 520,000 lb of finished seed. Recoveries, by weight, of 
65 to 70 per cent are accomplished when the seed is reduced 
only to the 10-7 size. 


Seed processed in the above manner is superior to seg- 
mented seed in every respect, except one, namely, singleness of 
germ, and this may prove to be an advantage. Comparative 
laboratory germination trials showed that seed processed by 
segmentation produced 1.2 to 1.4 seedlings per viable seed 
unit as compared to 1.5 to 1.6 for decorticated seed. The size 
of the seed was the same for both processing methods. This 
was fortunate in that equipment adapted to plant one would 
handle the other. In addition to a marked improvement in the 
recovery of seed during the new processing operations, the 
new product germinated equally as well as the original seed, 
was less sensitive to planting depths, and did not produce as 
many abnormal plants. The processed seed has a smoother 
exterior than either segmented or whole seed and is more 
dense, which improves its flow through planting equipment. 


TABLE 2. AN ANALYSIS OF PRELIMINARY RUNS CONSISTING OF 
5-1000-LB SAMPLES PROCESSED BY COMBINATION OF BURK 
REDUCTION AND DECORTICATION 


Seed reduced to 9-7 size 
Germina- 


Seedlings per Seedlings Per cent recovery 
tion seed unit per Seeds 
Nor- Abnor- 1 2 3 4 viable per Num- Viable 
mal mal unit pound Weight ber units 
Whole 
90.4 25.0 47.3 153 28 1.9 28216 100 100 100 
Processed 


89.6 1.9 35.8 488 48 0.2 16 42492 56.0 844 83.7 
Whole seed weighs 18 to 22 lb per bushel. After decorti- 
cating, cleaning, and grading, it weighs 30 to 35 lb per bushel. 
Inasmuch as 35 to 45 per cent of the original weight is lost 
during the process, and its unit weight is almost doubled, the 
volume occupied by decorticated seed amounts to about one- 
third that of the whole seed from which it was produced. 


The improved emergence, under field conditions, for the 
decorticated seed was reflected in comparative trials with seg- 
mented seed made from the same lot of whole seed, Table 3. 
Precision-planting equipment was used to drop the seeds uni- 
formly at the rate of 4 or 5 per foot. The decorticated seed 
showed 1.6 seedlings per viable unit (40 per cent singles) as 
compared with 1.13 (87 per cent singles) for the segmented 
seed in the laboratory germination. The plantings were made 
under several moisture conditions, resulting in a wide range 
of field emergences. Stand counts made on plantings pro- 
duced under the best conditions revealed field emergences of 
88.2 per cent and 70.4 per cent, respectively, for decorticated 
and segmented seed. The former produced 47 in with singles 
and 37.7 in with doubles, as compared to 50.2 and 9.0, re- 
spectively, for segmented seed when based on 100 seed units 


**Formerly associate in agricultural engineering, University of Cali- 
fornia, now agricultural engineer, Spreckels Sugar Co. 
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planted. Under less favorable conditions, the field emergence 
was 35 per cent and 19 per cent, respectively, for decorticated 
and segmented seed. The former produced 24.8 in with sin- 
gles and 10.67 in with doubles, as compared to 12.55 and 2.43, 
respectively, for the latter. It can readily be seen that on the 
basis of the same number of seed units planted, decorticated 
seed produces as many or more inches with single seedlings 
than does segmented seed having an extremely high propor- 
tion of single germ seed units. It is evident that the percent- 
age of inches with single plants is higher for the segmented 
seed, yet the number of single plants available at thinning 
time may be greater in decorticated seed plantings. 


TABLE 3. FIELD EMERGENCE ON BASIS OF 100 SEED UNITS 
PLANTED 


(Segmented vs. decorticated with laboratory germinations showing 87 

and 40 per cent singles, respectively. Seed size, 9-7. Varying degrees of 

emergence. Four replications each planting. Average of twenty-four 
100-in counts each replication) 


oe 2 ry 

7) wo 8 

« 8s 

Total —£ w= & & 

Seedlings per inch inches $8 _ = Se 

Pounds with EG? 53 E 

Seed peracre 1 2 3 4 Plants QA£% was 


First planting 
Segmented 2.62 50.2 9.0 0.59 
Decorticated 3.27 47.0 37.7 1.76 0.17 


59.79 83.9 70.4 
86.63 54.8 88.2 


Second planting 
Segmented 4.02 22.1 4.2 0.63 0.12 
Decorticated 3.72 32.2 15.95 0.71 


Third planting 
Segmented 4.12 12.55 2.43 0.12 
Decorticated 3.90 24.8 10.67 0.37 


27.05 81.6 33.2 
48.86 65.9 48.4 


15.10 83.2 19.0 
35.84 69.2 35.0 


Relative rates of emergence of whole, segmented, and de- 
corticated seed were determined under various soil moisture 
and temperature conditions®, The only real differences came 
at the lower levels of soil moisture. For example, the test run 
at 9 per cent soil moisture and 50 F showed germination of de- 
corticated seed 56 per cent complete at the end of 20 days as 
compared to 20 per cent for segmented seed and 14 per cent 
for whole. Such differences could mean the difference in obtain- 
ing a stand of beets under unfavorable germination conditions. 


Sugar beet seed processing should be considered only as 
a temporary measure to overcome some of the obstacles of us- 
ing whole ungraded beet seed. Plant breeders are making 
definite progress toward the production of single and double- 
germ seed. In the light of tests reported in this paper and 
those conducted in other sections of the country, it is evident 
that industry does not want single-germ seed unless it can be 
developed to the point of giving better field emergence. The 
chief reason for most seed processing is to prepare the seed for 
precision planting. For the time being, at least, it is necessary 
to reduce the size of the seed to the point where its variation 
does not exceed 3/64 in if available precision planting equip- 
ment is to be used. No doubt some polishing will still be re- 
quired when the plant breeders are ready to release the new 
seed, in order to facilitate precision planting. This can be ac- 
complished through a light decortication. 
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HE International sugar beet harvester which is being 
offered to the trade this year, presents some improve- 
ments over the 1947 machine, although there is no basic 

change in the machine itself. Counting our 1948 production, 

we will have 2700 of these machines in operation in three 
years from its introduction. 

In 1947 we started one of our production machines in the 
Imperial Valley in California in May, and it ran through 
November harvesting over 5000 acres of beets in all kinds of 
soil. This machine averaged 62 tons of beets per acre of oper- 
ation and harvested one acre of beets every 242 hr of opera- 
tion. 

The changes found desirable in that test run were incor- 
porated in the 1948 machines. Most important of these were 
the floating top flinger drum and heavier drive chains, also 
the inclusion of a master slip clutch on the belt pulley shaft 


_as additional protection to all moving parts from overload. 


The floating top flinger drum is, we believe, a great improve- 
ment since it allows this unit to raise up and relieve itself 
when a heavy mass of vegetation is encountered. 

Last year we tested a top conveyor for taking the tops 
from the flinger and delivering them out beyond the tractor 
wheel. This unit worked satisfactorily, but the cost of it was 
beyond what we thought the user would pay. 

Last year some of the owners of our machine windrowed 
four rows of tops in one windrow by moving the baffle curtain 
into different positions and pulling these beets in four-row 
lands. We provided a change in our curtain mounting this 
year so that it can be shifted to three positions from the 
tractor seat. As you know, we use the revolving disk for a 
topping medium since no amount of trash or vegetation seems 
to affect its operation. The amount of crown taken off is reg- 
ulated by a drag-type finder that provides for differential top- 
ping of large and small beets. 

The idea of differential topping is old. One particular pat- 
ent with which I am familiar was issued to a G. F. Conner in 
1907. There are other subsequent patents covering different 
methods of accomplishing this. In light soils and where the 
beets project up out of the ground to a considerable height, 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Portland, Ore., June, 1948, as a 
contribution of the Power and Machinery Division. 


J L. Hippie is manager of engineering, farm implement division, 
International Harvester Co., Chicago, III. 


The International Sugar Beet Harvester 
By J. L. Hipple 
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some difficulty has been found where the drag-type finder 
would push the beets over, resulting in unsatisfactory topping. 

We had experimented with a driven finder unit in our 
early tests but by reducing the weight of our topper unit have 
stayed with the drag finder. We are testing this year two 
types of driven finders with a view of adopting one of these 
for the 1949 machines. 

The problem of mechanical clod separation is still with us. 
We are still hoping for a solution. Our hope is to find some- 
thing that will work as a unit in our present over-all design 
because we feel that there are conditions under which nothing 
will replace our present method, such as mud and frozen 
ground, and even under snow. 

As stated before, this year we are continuing our prac- 
tice of keeping a production machine running throughout the 
California beet harvest season, extending from early in May 
through November, moving it north with the harvest. 

We welcome suggestions at any time from any source for 
improvements in our machine. We feel that the mechanical 
sugar beet harvester, whatever its make or design, is more 
than just a machine. It is a social and economic institution, 
and aside from its economic value to its producer, it presents 
an obligation to industry to do everything possible to further 
the mechanization of a basic crop. 


“Equipment for the Application 
of Herbicides” 


HE senior author, N. B. Akesson, of the above-entitled 

paper published in AGRICULTURAL ENGINEERING for Sep- 
tember, 1948, suggests that the following notation would be 
in order regarding Figs. 6 and 7 on page 388: 

“As long as these charts are used as suggested in the text 
for finding the nozzle discharge in gallons per minute (gpm), 
with mph, nozzle spacing, and gallons per acre given, no diffi- 
culty will be encountered. However, the charts can be used 
for finding mph or gallons per acre with the other factors 
given, if the value taken from the charts is divided by the 
nozzle-spacing factor. 

“Thus, when finding gpm the value from the charts is mul- 
tiplied by the nozzle-spacing factor (corresponding to the 
spacing used), and when finding gallons per acre and mph, 
the chart value is divided by the correction factor. In either 
case when 18-in spacing is used, no correction is needed.” 


Two views of the International Harvester HM-1 sugar beet harvester in use with a Farmall tractor. The machine tops, lifts, cleans, loads, and 
transports the harvested beets to the edge of the field, where they may be loaded into a truck, all in one trip down the row 


AGRICULTURAL ENGINEERING for November 1948 


i a ere 


Bs 
7 
Be 


ae Ss aM ec = fst ae eae oe Ae io a Pig, ae ot 
i + £3 ie teens Sea = nen oo oe IE GC reeaaieS Ws: Leis "Bae a Pots 
sane ed 91 AOE S a: ae ee We ee ee er) ee > itaeaene  Hece ra a wat : ; es 
i eee ees 6's a 5 eS) Ue aa : or ee vee ae eA 
are ee co Paes Cem ig SE Seana, ng a eee pare a oe ore ee oe ee 
ey ee oe —— ——e SS ven 
ag ea 
4 480 Se A 
ral Pe, PC 
: : ; 
: Ci 
a , ve 
“ss | fa 
ei | 
J co 
ae ; th 
a m q 
ae nc 
= Se | be 
i. } an 
eee be 
se a 
SO sp 
Pete th 
Se = 
fr 
f oO’ 
ba: (eos 
Se be 
Baie ca 
Resco: | ni 
aes 
oe se 
‘ie gm 
eet: > : th 
5 te wee in 
ote - i . e) 
irs th 
eet 
eS m 
3 es ¥ q WwW 
5 4 fr 
es i 4 el 
sae tae ; rc 
oye. , 
ee Go 
4 rs. 
ee , 
aS ac 
oo 2! 
ce & SD ps 
ae ve 
7 s : | a 
* : ee | ty 
4 th 
nae Ps : ; 4 Ir 
i : : th 
a : , Piscarer : | oe 
. : ) 
ee <2 ne tl 
a : ss . sl 
} ‘ ; : a } st 
— ea a ee et ,; e 2 ae 
: =o ea ea vee Pe ass eae oO: ewe Wh de 2: Ru sens _ eal a oe BS . ro sore Mas ee heap . Spot pte ] 
3 Poi oe ne eae A SE TET ip . ean a : : nee ee 
a Mai aR Ne Mien came, as = ee Mt a ee 4 
su “oo. Oe AL Be Seat A anne “eka al oS ae ate a a PR ae % * le 
see SN a ee ee ee maa Ug te ES ce 
fo. Wee Ce Vinee ‘Ses BN eR a ae ; ae Sy, cc. mane i mony wo 1 0 
gee eee te Se AN EE eee ete oa Te ete eae oaeeereem. Rees ae ; 
ete 7 sets gee, BW eo. | ig Pea vs Te ae a ee SOF & ade cee ot ae a 
Pel ee ee tere et cn: a oe] Mia See, Be fe SES eed _— eer ee se et Fo ee bs Oa MEE, 2 
Base eo Sse Eee. SS B- eo ee | : Se ER pe le ke wR 5 ES ORION SRS cae D rr 
ae NI eee Ghar ine ee “ SA ——— - Roto umee .@ “@ ~My sot 
= aa RNS Ce Ee ye ae. Oe a nt i es t] 
i aad ee cat Pcs ay | ape 3 bon a ae i) a ‘s * ke a one » Beg a go ha tor oer aera at Ce by 
4 ft Ng ee ak Se ee ieee ee ek eS ee mem re p 
‘ “hat aoe te eS EN ON ara Or en Se 94 aoe ee ie oe Pare! Sieg Oe h 
Pony ee ee Pe, ae hs et bis 7 SS hw OO a a nS Ee ek 
ae { be ee i aR. > RS ee Sf, Pty a Geli cae ee ss aie en SG cath Se Re en ee 
ar Lhe OS Ut: hohe es kae >. > a Os A cere See Rr eer oie, ee Pe Se 
Poca. ee ASO stg ga ge eo Oi Mika 7 > ated ee ek ae = as Say, coral é bo gen Re is eae 3 : i t] 
ae eh a pe ott, hae RS it Bea er ow 4% “40 gt) ~ See tia. = She BU aS Ba co Sa SS We ages BS ee 4 
soc ai py ts a, ee Ere 5 He Se oes Said Ses RR re Oe ae ak ag ee ae t 
ie aS ee 3 Ot ee ee oi wast th" “e ate? a I PR ee eet Si al ge ele ane es = aie bos i 
Z ¥ Ce a ae Po take Edy eer eS ek ea ta free 2 helps? Ee eee een a Ah je 2, es. es 
Bee Ss ey heat iA a oe Pe AS a oF NER. ¢ fatyings AY? on 2 ae Pasa ote is cert eee Pa: ate Be OE ee eo. 
ee ees aaeeke © O° a om \ Mga RS. Mca oe ee Soe ee ee ts ae a ‘eens tT 
Be: en ay ate: =a A Laveen ok MS TES ee se ales See at ’ 
e 4 ee i ee Sebi? . ag Ms 4 ee 25 rasp : es 62) —: Soe. : ae a) ee + . 
gets 4 
en Beers a 
eli 5 ene isos ene ce Oe = 4 Pee ee Re ee Bie ES oe a Tae Eo e SE ae ee ee ee sae 
ai a i“ fe a PAST re ee 2 egree ON Mee reee oh age ee a ae sa) aa eee " Sita ice eo reer pce | 
a. ee re eC aS Hamer pT es - - - ie a 
- AN sete teres . Ace > ort, Oe 5 ay aki fae Ras foo => tee 7 ‘i, Teed 
goes eat oe Sea Cp Mae hea "oa Ries se. i eee ce | hae cir y a a 


Sm era 
sei 


AGRICULTURAL ENGINEERING for November 1948 


SS Se ES | TS 


481 


Development of the Marbeet Sugar Beet Harvester 
By E. F. Blackwelder 


group of Sacramento Valley men and further developed 

during 1943, with the cooperation and assistance of 
California beet growers, processors and members of the Uni- 
versity of California staff at Davis. We take pride in the 
fact that our harvester was the first machine to harvest beets 
commercially in this state on a large scale, and that it still is 
the unit most extensively used here. 


During 1943, 35 single-row units were delivered and used, 
not, of course, without a great deal of mechanical trouble, 
but with the usual fine cooperation of the California growers, 
and tolerance by the processors, it was proven that sugar 
beets could be harvested practically by machinery. 

In construction, our machine consists of a 6-ft wheel with 
a 10-in rim containing five rows of curved % x 3-in spikes 
spaced 2 in center to center, mounted on a swing frame sup- 
porting lifting plows which cut the tap root and then engage 
the beets on the spikes. The topping knives mounted between 
the rows of spikes at the top of the wheel sever the roots 
from the tops as the wheel is turned. The roots then tumble 
over a series of filter rolls slightly retarded by spring-loaded 
belt curtains, and then fall into a hopper from which they are 
carried by a potato chain-type elevator into a vehicle run- 
ning alongside. The tops are cleaned from the wheel by a 
series of strippers mounted below the topping knives, allowing 
them to fall on to a cross conveyor which discharges them 
into a windrow. All of our large models which have been so 
extensively used in California are of the towed type carrying 
their own auxiliary engine. 

Following the 1943 experience, many improvements were 
made and a two-row model was developed, of which forty 
were built. This improvement has continued during the past 
five years, and as a result we have manufactured and deliv- 
ered 695 units, including standard single-row, junior, and two- 
row models. These machines were responsible for harvesting 
over 66 per cent of the beet acreage in California during 1947. 
There were 153,000 total acres harvested, so our equipment 
accounted for at least 100,000 acres of this total. 

These large models have been tested throughout other beet- 
growing sections but with a small degree of acceptance, prin- 
cipally because of the large power requirement. There are 
very few track-type tractors used in these areas, where the 
average acreage per grower is much less than in California. 

During 1947, we experimented with a tractor-mounted 
type known as “Marbeet Midget.” We first demonstrated 
this model in the Imperial Valley before a group represent- 
ing the Sugar Beet Development Foundation. It was so en- 
thusiastically received by them that they demanded we build 
enough units for them to test in other areas. Eight were 
built and tested in practically every beet-growing section of 
the United States. Nowhere were we able to demonstrate as 
successfully as we did in the Imperial Valley, but in many in- 
stances we did a very acceptable job. 

This mode] carries a 30-in diameter wheel with four rows 
of spikes, spaced as in the larger model, mounted on a spring- 
loaded swing frame which is hung in a main frame mounted 
on the right-hand side of a wheel tractor. The lifting plows 
are again mounted on the swing frame. We have been exper- 
imenting with several different plow designs and believe now 
that we have plows to meet all conditions. Two overlapping 
power-driven disks are used for topping. The roots are carried 
back along the side of the tractor to an elevator which loads 
them into a truck or into a trailer pulled by a tractor. The 
tops are again placed on a cross conveyor and windrowed. 


Te Marbeet Harvester was first built in 1942 by a 


p This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Portland, Ore., June, 1948, as a 
contribution of the Power and Machinery Division. 
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One of these models is now commercially harvesting in the 
Imperial Valley and the reports coming in are highly satis- 
factory. This unit was redesigned as a result of the experience 
gained during the past season, and we are now confident that 
we will be able to furnish a harvester which will be readily 
acceptable to growers. 


In addition to the harvesting of sugar beet roots, we are 
giving a great deal of attention to a top recovery program. 
So many reports have been given to emphasize the value of 
tops that beet growers are now insisting that equipment be 
developed to handle this byproduct. We have arranged with 
several progressive growers in California to cooperate with us 
in this development. We have found the usual fine spirit of 
cooperation among California farmers, and as a result, have 
about 500 acres of sugar beets on which to test our ideas 
and develop figures on which to base future top recovery pro- 
grams. 

In the first instance, we plan on using a fan-type suction 
method of pretopping, chopping, and loading the tops, which 
are to be taken immediately to the silo for storage. These tops 
will not touch the ground and will be in a clean, chopped con- 
dition and can be mixed with other material when ensiled, if 
desired. When the beets are harvested, the crowns will be 
windrowed, then picked up with a spiked drum and loaded 
into a truck and hauled to a chopper or direct to a storage 
space. There crowns could be ensiled with the tops and ac- 
cording to several authorities make a very desirable feed for 
livestock. 

Another project we are to develop is the dehydration of 
chopped tops as recovered by the suction harvester. Although 
these green tops have been found to contain about 90 per cent 
moisture and may present a cost which will make this de- 
velopment prohibitive, we are arranging to follow this idea 
and expect to develop some practical information. 


A third method is to use a green crop loader to preharvest 
and load the tops, then follow either of the above two methods 
in preparing them for storage. 


All of these proposed studies are based on the fact that a 
great deal of food value is lost when the green tops are per- 
mitted to be sun-cured. We feel that, if a practical and eco- 
nomical method can be developed for the recovery and use 
of beet tops, a full harvest program can be offered to our 
beet growers, and we also believe that it will of necessity be- 
come a part of the regular beet-harvesting mechanization de- 
velopment. 


An Item in Production Efficiency 


| preen and rural industries have one apparent efficiency 
advantage over urban industries which we have not seen 
adequately brought to public notice. It is in reduced trans- 
portation of workers between their homes and their work. 


Commuting has increased tremendously in recent years. 
in numbers of people involved daily, in distance covered, and 
in time consumed. 


While we have seen no statistics on the subject, it occurs 
to us that for many urban plants, transportation of people 
to and from work must represent a greater burden on the 
economy than the total transportation of raw materials and 
supplies from their sources, movement within the plant, and 
shipment of finished products to consumers. The transporta- 
tion of people would be greater, we suspect, in gross ton-miles 
as well as in cost per mile. 


We have no sugar-coated pill to offer the commuter, his 
employer, or the consumer, who all share the cost of this in- 
efficiency in production. We do suggest, however, that with 
foresight and engineering planning, farmers and rural indus- 
tries can make the most of their natural advantages in this 
phase of production economy. 
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Sugar Beet Harvesting in California 
By Austin A. Armer 


MEMBER A.S.A.E. 


N THE years following 1943, the mechanical harvest of 

sugar beets in California has followed a growth curve of 
such proportions as to point toward almost total mechan- 
ization in 1949. The factors influencing this rapid acceptance 
of mechanical harvest have been many and have changed 
with the passing of the years. : 

The original impetus to the adoption of harvesting ma- 
chinery was imparted by the war-caused labor shortage, but 
other factors served to accelerate the acceptance of mechani- 
cal harvest during the postwar years. These are the factors 
which will receive special attention in this discussion. 

The general scheme of mechanical harvest in California 
has gone through three phases. These are: 

1 Renting of sugar beet harvesters by growers from proc- 

essors 

2 Acquiring of sugar beet harvesters by growers and com- 

mercial operators 

3 Increased utilization of the services of commercial oper- 

ators and a decrease in the number of harvesters rented 
or owned by growers. 

The year 1947 definitely initiated the third phase. Com- 
mercial operators performed a large fraction of the total har- 
vest, and their acceptance by growers has grown in proportion 
to their dependability and the quality of their work. At least 
five commercial operators so planned their 1947 program as 
to start in the earliest harvest district (Imperial Valley) and 
terminate in the latest northern California districts. Thus they 
were able to harvest close to one thousand acres with each 
two-row Marbeet harvester in this service. 


Extent of Mechanical Harvest in California During 1947. 
It is unfortunate that the relatively accurate performance rec- 
ords maintained by processors during 1945 and 1946 were not 
continued during 1947. It would appear that since 1947 
marked the passing of mechanical harvest from the first to 
the second and third phases, the details of this harvest were 
left up to the individual grower and commercial operator, 
with far less processor participation. Due to this lack of ac- 
curate record keeping by processors in 1947, it is not possible 
to present an accurate measure of the percentage of Califor- 
nia’s sugar beet acreage harvested mechanically in 1947. 

The data derived from the records of processors and com- 
mercial operators, however, form a basis for the 1947 esti- 
mate, and it appears that very close to 69 per cent of Cali- 
fornia’s 150,000 sugar beet acres were harvested mechanically 
in 1947. (This compares to 55.5 per cent harvested mechani- 
cally in 1946.) This 69 per cent figure has a probable error of 
plus or minus 2 per cent. 

Types .of Harvesters Used in California During 1947. The 
early acceptance of the Marbeet harvester in California has 
been maintained, with the result that this harvester accounted 
for by far the largest portion of the acreage harvested; ap- 
proximate figures for various makes are Marbeet, 66 per cent; 
McCormick-Deering, 2 per cent; other, 1 per cent. 

The Marbeet harvesters were divided into single and double- 
row types, the latter having been responsible Be most of the 
mechanically harvested acreage in California. These harvesters 
benefited as a result of several minor improvements conceived 
principally by the sugar beet processors and executed by the 
Blackwelder Mfg. Co. There was a moderate acceptance by 
growers of the top windrowing attachment, the defoliator, and 
rear-mounted coulters. The agricultural engineering depart- 
ment of the Spreckels Sugar Co. developed these devices 


This paper was presented at the annual meeting of the American 
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The 1947 Mechanical Harvesting of Sugar Beets 


which were made available by the Blackwelder Co. There can 
be little doubt that these devices contributed to the accept- 
ance of mechanical harvesters and served to accelerate their 
adoption in 1947. 

The International Model HM-1 sugar beet harvester like- 
wise benefited from minor improvements, and its utilization 
in 1947 was approximately double that of 1946. 


Harvester Performance Improvement Necessary to Induce 
Complete Mechanization. With labor becoming constantly 
more available, the extent to which mechanical harvest be- 
comes complete will depend to a large extent upon the me- 
chanical perfection of the machines. Whereas those growers 
availing themselves of commercial operators do not concern 
themselves greatly with the operating inconveniences of ex- 
isting harvesters, they are directly concerned with the per- 
formance of the machines in regard to quality of topping and 
field losses. These two items, therefore, remain the subject 
calling for the most attention on the part of harvester manu- 
facturers in the immediate future. Needless to say, these man- 
ufacturers are well aware of these requirements and are ex- 
erting much effort toward improving their machines. The 
processors likewise are mindful of the contribution they can 
make and will undoubtedly contribute to the early future im- 
provement of harvesting equipment. 


Impairment of Harvester Efficiency by Adverse Field Con- 
ditions, The prediction that 1949 will see almost complete 
mechanization in California is clouded by the fact that Cali- 
fornia’s cultural practices frequently tend to produce sugar 
beet fields in which mechanical harvest is very difficult. Fore- 
most among the difficult field conditions encountered is the 
prevalence of weeds at harvest time. 

The presence of weeds in sugar beet fields is certainly not 
intended by California growers; neither is it permitted when 
circumstances make it economically possible to minimize weed 
growth. It is the economical limit of weed control which will 
continue to act as an inhibiter to complete harvest mechaniza- 
tion and which may conceivably contribute to the continued 
use of hand labor in a few fields. 

Weather will continue for some time as a deterrent to 
complete mechanization. While certain years present harvest 
periods practically devoid of rainfall; there always exists the 
hazard of a wet fall, during which mechanical harvesters of 
existing types must be assisted by hand labor. 

Those concerned with the eventual complete mechaniza- 
tion of the California sugar beet harvest must therefore as- 
sume the obligation to concentrate on the redesign of harvest- 
ing equipment to cope with the weed problem, as well as to 
bend every effort toward developing harvester improvements 
such that reasonably high field recovery can te accomplished 
under the many soil conditions encountered throughout the 
state. 

To this end processors and harvester manufacturers alike 
have pledged their cooperation, and if predictions are in order, 
it appears that eventual complete mechanization will not be 
hindered by technical problems. 


Sugar Beet Harvesting in the | 


Intermountain Area 
By Rowland M. Cannon 


MEMBER A.S.A.E. 


N THE preparation of this review, the intermountain area 
has been extended to include the sugar beet-growing areas 
of Washington, Oregon, South Dakota, North Dakota, Min- 
nesota, Iowa, and Nebraska, as well as the mountain states 
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of Colorado, Wyoming, Montana, Idaho, and Utah. The rea- 
son for including some of the states that may seem outside 
the intermountain area is that conditions in those states are 
very similar to those encountered in the mountain area and 
they are served by the same processors operating in the 
mountain states. : 

-In the fall of 1947, nearly 3,000 mechanical beet har- 
vesters operated in the sugar beet-growing sections of these 
states. Approximately 55 per cent were John Deere, 31 per 
cent International, 3 per cent Scott-Urschel, and 3 per cent 
Kiest machines. The remaining 8 per cent of the harvesters 
in operation was an assortment of various makes and models 
and including a large number of beater toppers manufactured 
either by local blacksmith shops or by the Olsen Mfg. Co. of 
Boise, Idaho. 

These machines harvested approximately 130,000 acres of 
beets, or about 21 per cent of the sugar beet crop in this area. 

The John Deere harvester was first among the various 
makes of machines in use, harvesting approximately 45 per 
cent of the acreage handled mechanically. The International 
machines took care of about 38 per cent, Scott-Urschel approx- 
imately 4 per cent, Kiest, Marbeet, and a number of other 
makes combined to account for 3 per cent, and approximately 
10 per cent of the mechanically harvested acreage was topped 
with beater toppers of various sorts. 

The output per machine varied greatly in different areas 
and with different makes of machine. On the average, the 
International had the greatest output of the more common 
machines with an average of 58 acres per machine. The Scott- 
Urschel accounted for 53 acres per machine. 

The average acreage per machine was the greatest in the 
states of Montana, Minnesota, and North Dakota, with the 
average in these areas being 59 acres per machine. In Utah, 
the average was 48 acres per machine, with Washington, 
Wyoming, and Colorado averaging between 40 and 45 acres 
per machine, and the average for Nebraska being 39 acres 
per machine. The average output per machine in the Idaho- 
Oregon areas has been reported to be high but definite values 
were not available at the writing of this paper. 


USE OF MACHINES DEPENDENT ON SOIL CONDITIONS 


For the most part, the use of various types of machines 
has been dependent upon soil conditions and other variables, 
with one machine finding great favor under one type of con- 
dition, and another fitting in better somewhere else. 

The John Deere harvester has proven to be most satis- 
factory in the lighter soil types. Its use has been almost com- 
pletely discontinued in soils that tend to break up cloddy, due 
to its inability to separate clods from beets. 

John Deere harvesters have possibly found their greatest 
acceptance in the North Platte Valley of Nebraska, the Lower 
Snake River Valley of Idaho and Oregon, and the Yakima 
Valley of Washington. A number of these machines is in 
operation on the lighter soil types through Colorado, Utah, 
and some parts of Montana and Wyoming. The capacity of 
the John Deere machine has been somewhat lower than that 
of some of the other machines, although operating costs have 
compared favorably. 

The International topper was introduced for large-scale 
use in the fall of 1946 and found immediate acceptance in 
practically all of the areas having heavier soil types where the 
John Deere machine was not suitable. It was also well re- 
ceived in most of the other sections of the intermountain area. 
In the heavier soil types, it has been necessary in practically all 
cases to use the sorting belt which carries beets and dirt over 
the trailer-hopper. This requires two or three men making a 
hand separation of the beets from the clods. This type of 
operation has proven to be entirely economical, however, and 
has met no serious objection. In lighter soil types, it has not 
been necessary to make a hand separation of beets from dirt, 
which of course has resulted in somewhat lower operating 
costs. 

The Scott-Urschel sugar beet combine, manufactured by the 
Scott-Viner Company of Columbus, Ohio, was developed in 
the eastern sugar beet areas and has been used extensively 
in that part of the country for some time. The machine was 
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introduced into the intermountain area experimentally in 1946 
and a number of machines went through the 1947 harvest 
principally in the Colorado, Milk River Valley of Montana, 
and Belle Fourche, South Dakota, areas. It proved to be en- 
tirely satisfactory for most conditions encountered in these 
areas and had the advantage of being able to harvest beets 
from heavy soils without the necessity of any hand operation. 
This machine has the further advantage of being adaptable 
to any tractor having suitable power and wheel or track 
spacing. 

The Scott-Urschel harvester has a high capacity. While it 
is a one-row machine, the speed of forward travel up to 4 mph 
is limited only by the power of the tractor. A number of these 
machines operated at speeds of 31% to 4 mph and did an en- 
tirely acceptable job. The forward speed with both the Inter- 
national and John Deere machines should not exceed about 
234 mph for good results. 

A number of Kiest harvesters was distributed through 
much of the intermountain area for use in the 1947 harvest 
season. In many cases, these machines did not operate at all, 
and where they were used, the cost of operation was rather 
high due to a great deal of mechanical trouble. There were 
very few cases where the lifter-loader delivered acceptable 
beets in the heavier soil types. 


BEATER TOPPING OF BEETS DEVELOPED IN IDAHO 


In the Boise Valley and Lower Snake River Valley of Ida- 
ho, the conception of beater topping was developed in the fall 
of 1946. The tops were removed from the beets with flails 
of rubber or cable extending from a shaft rotating at high 
speed. A number of beaters of various sorts has been manu- 
factured by local blacksmith and machine shops throughout 
that area, and the Olsen Mfg. Co. of Boise manufactured 
the “Rotobeater” for commercial distribution in the fall of 
1947. The use of this harvesting system extended somewhat 
into northern Utah and Washington. 

A number of devices was used to lift and load beets fol- 
lowing beater topping. In many cases the Kiest two-row lifter- 
loader was used and in some cases a one-row lifter-loader 
built by the Olsen people was used. Very often beater top- 
pers were used in conjunction with John Deere or Internation- 
al harvesters. For the most part, the harvest system involving 
beater topping was confined to the lighter soil type areas and 
to areas where beet tops have not been fully utilized for live- 
stock feed. 

The more successful harvesters operating in this area have 
operated successfully in both wet and dry field conditions. 
Many machines of several makes operated in weather and 
field conditions where hand labor would not work. The Inter- 
national and Scott-Urschel machines harvested beets satisfac- 
torily in wet fields as long as the tractor could keep going. 
Several machines harvested beets from fields having a siza- 
ble snow covering. 

Some of the machines which have found great success in 
other areas — notably the Marbeet — have not been successful 
in the intermountain area because of their limitation to operat- 
ing in dry fields. 

In many instances, the average performance of various har- 
vesters is not a true measure of the ultimate capacity of a 
machine. In the Chinook factory district of Montana, 33 Inter- 
national machines harvested an average of 89 acres each, as 
compared to an average of 58 acres for all machines in the 
intermountain area. Seven of these machines harvested almost 
1000 acres. One machine harvested 125 acres of beets in the 
period from October 1 to November 2. Another International 
machine harvested 113 acres for three different owners. The 
first owner started his harvest on Sept. 23 and completed his 
36 acres on October 5. It was sold to a man who took out 7 
acres in the next two or three days, and upon the completion 
of his harvest, he again sold it to a grower who started the 
harvest of 70 acres on October 9. He completed his harvest 
on October 28 with an average of 3.7 acres, or 44 tons per 
day. Incidentally, his direct costs were $10.28 per acre, or 86 
cents per ton. It would have cost this grower about $2.50 per 
ton for labor and gasoline to do the job by hand. 

Eighteen Scott-Urschel harvesters, operating in the Chinook 
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factory district, averaged 61 acres per machine. Four of these 
units exceeded the 100-acre mark. One particular machine 
harvested 105 acres of beets, giving an average of 3.5 acres 
per day at a cost of 93 cents per ton. This cost was attained 
on an average yield of less than 9 tons per acre. 

Throughout the intermountain area, countless machines 
have harvested in excess of 100 acres in an average harvest 
season. Attaining this record requires considerable planning 
and necessitates working long hours, but it is certainly within 
the province of any sugar beet grower to attain production 
of this sort from a mechanical harvester. 

An extensive survey conducted by the Utah-Idaho Sugar 
Co. on mechanical harvester operation indicates that 296 ma- 
chines harvested 216,395 tons from 15,590 acres at an average 
direct cost of 83 cents per ton. These records represent about 
87 per cent of the total number of harvesters in operation 
within the areas served by the company in the five states in 
which it operates. 

A conservative estimate of the cost of hand harvest on this 
acreage would average nearly $2 per ton for hand labor alone. 
When the cost of lifting the beets and providing supplies for 
the hand labor is added to this figure, it would approach $2.50 
per ton, indicating an average saving of over $1.60 per ton 
.where machines were used. These machines averaged 731 tons 
each which would represent a saving of about $1200 per ma- 
chine over doing the job by hand. A saving of this sort would 
pay for a machine such as the John Deere, International, or 
Scott-Urschel in two years’ operation. Many individuals paid 
for their machines in one year’s operation where they were 
kept busy throughout the harvest season in an efficient manner. 

In the fall of 1946, less than 10 per cent of the acreage 
in Montana was harvested mechanically. In 1947, over 25 per 
cent of the state’s acreage was harvested mechanically, with 
indications that over half of it will be harvested mechanically 
in 1948. The increase in mechanical harvest has probably 
been somewhat faster in Montana than some of the other beet- 
growing areas, but it serves to illustrate the manner in which 


mechanical harvest of sugar beets is being accepted in the in- 
termountain area. 


AuTHor’s Note: The author wishes to acknowledge statistics and 
other information provided by Ver- 
nal Jensen, Amalgamated Sugar Co.; 
A. W. Skuderna, American Crystal 
Sugar Co.; P. H. McMaster, Great 
Western Sugar Co.; E. P. Pattison, 
Holly Sugar Corp. He has also re- 
ferred to data included in a paper 
presented by P. H. McMaster before 
the 1948 meeting of the American 
Society of Sugar Beet Technologists, 
and in the booklet, “Machine Har- 
vest Marches On,” published by the 
Utah-Idaho Sugar Co. 


Sugar Beet Harvest- 
ing in the Eastern 


Area 
By P. A. Reeve 


URING the fall of 1946, 
130 mechanical sugar beet 
harvesters operated in the area 
represented by the Farmers & 
Manufacturers Beet Sugar As- 
sociation, which normally grows 


This paper was presented at the 
annual meeting of the American 
Society of Agricultural Engineers, 
at Portland, Ore., June, 1948, as a 
contribution of the Power and Ma- 
chinery Division. 

P. A. REEVE is agricultural su- 
pervisor, Farmers and Manufactur- 
ers Beet Sugar Assn., Saginaw, 
Mich. 
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240,000 acres of sugar beets in the sugar beet producing parts 
of Michigan, Ohio, Wisconsin, Illinois, and Ontario, Canada. 
Of this number of machines, 120 were Scott-Urschel harves- 
ters, which handled 8,077.9 acres, or 67.3 acres per machine. 
One Marbeet, Jr. harvester was used on 72 acres, and the 
others on about half that acreage per machine. 

“In this same area, in 1947, 256 Scott-Urschel harvesters 
and 42 of other makes were used. The Scott-Urschel machines 
were used on an average of 58.13 acres per unit. 

A breakdown of Scott-Urschel harvester operations in 
1947 by year model indicates a progressive increase in acre- 
age capacity as follows: Regular chain (1945), 43.08; regular 
chain (1946), 53.9; regular chain (1947), 62.7; regular V belt 
(1947), 74.41, and stub bar, V belt (1947), 87.2. 

Data from four factory areas show most users (59) direct 
loading from the harvesters into trucks or wagons, and hand- 
ling 60 acres per harvester by this method. A smaller number 
(25) using Scott-Urschels equipped with sidedump carts, 
handled 74.0 acres per harvester. 

Cost of repair parts for 193 Scott-Urschel machines for 
the 1947 season averaged $1.39 per acre. These figures do not 
include welding costs or costs of parts bought by farmers from 
outside sources, such as bolts, chain, etc. Also, these figures do 
not take into consideration the inventory of parts which the 
farmers might have on hand. 

The beet sugar companies of the eastern area are ordering 
all stub bar sugar beet combines for 1948. 

The advantages of the stub bar over the regular Scott- 
Urschel are, the simplified lighter machine with fewer moving 
parts, lower maintenance cost, and lower operational cost. 

Information furnished by the American Crystal Sugar Co., 
as to Scott-Urschel sugar beet combine performance in 1947, 
shows 49 to 106 acres and 302 to 999 tons harvested per ma- 
chine for 5 machines, with averages of 78.33 acres and 677.8 
tons. Labor at 80 cents per hour, parts, welding, fuel, and oil 
gave total operating costs from $7.07 to $4.76 per acre, with 
an average of $5.63. Two units handling the highest acreages, 
with low costs per acre and working in fields yielding over 9 
tons per acre, each showed a cost per ton of 51 cents. The 
highest cost per ton, 90 cents, was by a unit with an average 
cost per acre, but working in beets averaging 6.37 tons per acre. 


This 36x205-ft Rilco barn on Leatherwood Farms, near Bluefield, West Virginia, is understood to contain 
the largest barn hay-drying system ever built 
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Essential Characteristics of Durable Concrete 


reported to have occurred in several drainage systems in 
southwestern Minnesota. A systematic field study was be- 
gun the same fall and covered 23 counties in Minnesota and 


|: the spring of 1919 failures of concrete draintile were 


4 counties in northern Iowa. A nu 


located (Fig. 1), and samples of drain water, soil water, and 


soils were taken by representatives o 


Investigations of the Bureau of Public Roads, U. S. Depart- 


ment of Agriculture, and later ana- 
lyzed by the Bureau of Soils of the 
Department. The early studies re- 
vealed a marked correlation between 
concentrations of soil alkalies and 
the tile failures. Largely as a re- 
sult of these field studies, an act of 
the 1920 session of the Minnesota 
Legislature provided funds for the 
creation of a laboratory in the ag- 
ricultural engineering building on 
the farm campus of the University 
of Minnesota. This paper is based 
on work of the laboratory. 

The experiments reported upon 
here were planned to aid in the 
general improvement of farm drain- 
tile, but many of the conclusions 
have a wide application to the use 
of concrete culverts, water and 
sewer pipe, irrigation structures, 
foundations, and all other types of 
concrete construction that, in serv- 
ice, must resist the action of soils 
or waters rich in sulfates. 

It is not the intention in this 
short paper to enter into a detailed 
discussion of the problems of soil 
sulfates and concrete resistance. 
Therefore, only a few of the out- 
standing results will be reviewed. 
The more detailed final report, now 
in preparation as a bulletin, will 
cover all phases of this work. 


CONCLUSIONS 


In the design of mixes for con- 
crete to be exposed to soil sulfates, 


This paper was presented at the an- 
nual meeting of the American Society of 
Agricultural Engineers at Portland, Ore., 
June, 1948, as a contribution of the Soil 
and Water Division. It is a report of work 
conducted under a cooperative agreement 
between the Division of Agricultural En- 
gineering of the University of Minnesota, 
the Public Roads Administration of the 
Federal Works Agency and-the Division of 
Water Resources and Engineering of the 
Minnesota Department of Conservation. 
In 1946 and 1947 the graduate school 
of the University of Minnesota allocated 
limited sums of money to aid in the 
preparation of reports. In the files of the 
University of Minnesota, this is Paper 
No. 2412, Scientific Journal Series. 


Puitrip W. MANSON is professor of 
agricultural engineering, University of 
Minnesota. DALTON G. MILLER is mate- 
rials engineer, Public Roads Administra- 
tion, Federal Works Agency. 


Draintile for Alkali Soils 


By Philip W. Manson and Dalton G. Miller 


MEMBER A.S.A.E. FELLOW A.S.A.E. _ 


the first considerations for 


mber of tile failures were crete approaches 5000 psi 


f what was then Drainage 


” 856 85 


7 


Fig. 1 (Top) Exterior of a 30-in draintile exposed 4 
years in soil carrying 2.2 per cent of sulfate salts. No 
effort had been made to produce sulfate-resistant tile at * 
the time these were made e Fig. 2 (Bottom) Cylinders 
cured in steam at 350 F, for short time periods, followed 
by exposure in Medicine Lake for 17 years. Cylinders 
in Series 855 received no steam curing and failed after 
exposure for 3 years 


durability must be high unit strength 


and low permeability. This holds for all types of concrete struc- 
tures including draintile and concrete products in general. It is 
only as the 28-day compressive strength of normally cured con- 


that resistance can be of a high or- 


der. The concrete must be well placed so there will be no 
honeycombing as deleterious action will always start first at’ 
such points of weakness regardless of all other considerations. 


From here on there are four 
lines of approach for increased dura- 
bility. Some of these are feasible 
for most types of construction, oth- 
ers for products only. These are 
enumerated and considered in the 
inverse order of importance. 


1 Surface Coatings. The limited 
research done at Minnesota relative 
surface coatings does not warrant 
any assumption other than that sur- 
face coatings at best are but tem- 
porary expedients, how temporary 
depending upon the water tightness 
and durability of the coating mate- 
rial. 

2 Admixtures or Additions. This 
field has been widely explored by 
many research workers without be- 
ing productive of tangible evidence 
that admixtures in concrete have 
much to offer for increasing sulfate 
resistance. Most products of this 
type decrease resistance, some have 
little or no effect, while the best of 
them rarely do more than to slight- 
ly increase the resistance of concrete 
made of low sulfate-resisting ce- 
ments. Results at Minnesota with 
the organic oils derived from flax, 
soybeans, and the nuts of the tung 
tree indicate that additions of this 
type may be exceptions to the rule 
because each of these three oils gave 
positive results in just about all 
cases where 1, 2, or 4 per cent oil 
was added to cylinders cured nor- 
mally and cured at temperatures of 
100 and 135 F. A complete review 
of the admixture phase will be giv- 
en in the final report already men- 
tioned. 

3 Curing Conditions. The dura- 
bility of concrete made from ce- 
ments low in sulfate resistance is 
improved by air hardening. 

Tests conducted over a period of 
26 years show that the sulfate re- 
sistance of concrete is remarkably 
increased by curing in water vapor 
at temperatures ranging upward 
from 212 F. Curing in water vapor 
at elevated temperatures below 212 
F has little or no effect on sulfate 
resistance. 

Table 1 shows a few of the many 
compression tests made of concrete 
steam cured at 212 and 350 F and 
stores in tap water and Medicine 
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TABLE 1. COMPRESSION TESTS OF 2x4-IN CONCRETE CYLINDERS CURED IN WATER VAPOR AT TEMPERATURES OF 212 F AND 

350 F AND EXPOSED TO THE ACTION OF THE SULFATE WATER OF MEDICINE LAKE, SOUTH DAKOTA, COMPARED WITH 

SIMILAR CYLINDERS STORED IN TAP WATER IN THE LABORATORY. A LOW SULFATE RESISTANT CEMENT WAS USED IN 
THESE TESTS 


Lake. It will be noted that the higher the temperature (above 
212 F), the shorter the curing period required for resistant 
concrete. 


Fig. 2 illustrates the improvement made in the sulfate re- 
sistance of concrete exposed in Medicine Lake by the use of 
high-temperature curing. A low-resistant portland cement was 
used in these tests. Series 855 is the comparison series and 
received no steam curing. This series failed after about two 
years’ exposure. Series 856, 857, 858, and 859 received 34, 11, 
3, and 6 hrs, respectively, of steam curing at a temperature of 
350 F. These cylinders show only slight action after 17 years’ 
exposure. Compression results are recorded in Table 1. 


eS 4 Chemistry of the Cement. It is in this field where by 
far the greatest progress has been made in recent years, for 
without question the chemical composition of the cement it- 
self influences to a great degree the performance of concrete 
exposed to soil sulfates. This has been proved so many times 
that it is now accepted as a fact and standard specifications 
have been written for sulfate-resisting cements in both the 
United States and Canada, the essential provision being maxi- 
mum limitations on the per cent of the calculated compound 
tricalcium aluminate. Fig. 3 is a graph based on tests of 106 
commercial cements plotted in the descending order of their 
sulfate resistance as determined by 10-year tests of concrete ex- 
posed to 1 per cent solutions of magnesium sulfate, 1 per cent 
solutions of sodium sulfate, and Medicine Lake. The graph 
shows a close correlation between the sulfate resistance of 
the cements and the calculated compound, tricalcium alumi- 
nate (C,A). There were twenty of the 106 cements in which 
this calculated compound (C,A) did not exceed 5.5 per cent. 
All twenty of these cements were among the forty most re- 
sistant of the 106 cements. It should be noted that each of 
the ten most resistant cements of group 1 had a C,A value of 
less than 5.5 per cent. It should also be noted that of the 
twenty most resistant cements, 18 of the cements had a C,A 
value of less than 5.5 per cent. The continuous dark line of 
Fig. 3 shows how the average tricalcium aluminate compound 
increases for the low-resistant cements. There are numerous 
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? . : Group Number 
Fig. 3 One hundred six commercial cements arranged in descending 
order of sulfate resistance 


(Note: All values are pounds per square inch) 


Time in Tap-water stored specimens 17-year Medicine 
basse Cured at 212 F Cured at 350 F Lake specimens 
vapor, hr : 
7 days 28 days 5 years 7 days 28 days 5 years 212 F 350 F 
0 3230 4720 7110 3840 5310 6560 0 0 
oA 3020 2880 6300 1670 1940 5930 0 7480 
ly, 2590 2400 7330 2500 2800 7170 0 9160 
3 2890 3130 6550 3210 3310 7110 0 9300 
6 3220 3470 6920 3110 3540 5700 0 6740 
12 3570 3580 7070 3280 3470 4390 0 5620 
24 3960 4190 6850 3830 3840 5210 6690 6070 
48 4360 i 4670 6580 3530 4710 5490 5320 7230 
96 4330 4990 6950 4140 4320 5850 8030 6750 
192 5180 6050 5500 3770 4260 4970 7750 7180 


standard portland cements on the market that are fairly low 
in tricalcium aluminate and can be purchased at no extra cost. 
It is not always simple to modify a standard cement so as to 
make it sulfate resistant, but it usually can be done where 
sufficient demand exists for such a cement. Cement Type V 
of the American Society for Testing Materials, Standard 
Specifications C 150-46, is a sulfate-resisting cement for which 
there are standard specifications. Types IV and II of the same 
specifications are moderately sulfate resistant and are suitable 
for use in concrete where exposure conditions are not too severe. 

Fig. 4 illustrates how greatly standard portland cements 
may vary in sulfate resistance. Tests at Minnesota show that 
the life cf concrete, when exposed to sulfate waters, may vary 
up to 2,000 per cent as a result of chemical differences in the 
portland cement used in the mix. 


Getting cut of the field of true portland cements there are 
(A) pozzolanic cements and (B) high alumina or aluminous 
cements. 

(A) The pozzolanic cements are high in silica (SiO,) 
with this oxide running mostly from 30 to 35 per cent in- 
stead of 20 to 22 per cent as in the standard portlands. Also, 
the lime content of the pozzolanic cements is generally only 
40 to 50 per cent instead of around 62 per cent as with stand- 
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Fig. 4 A representative cylinder from each of 15 series, made 
with different brands of standard portland cement, after 15 
months in 1 per cent sodium sulfate solutions 
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Fig. 5 The Medicine Lake crates were brought to shore annually and 
the cylinders examined, photographed, and some removed for com- 
pression tests 


ard portlands. It is the rule that concrete made of pozzolanic 
cements displays high resistance to sodium sulfate, but not 
better than average resistance to magnesium sulfate. 

(B) The high alumina or aluminous cements are distinctly 
different products from standard portland cements. They are 
much lower in lime and very much higher in alumina. Where 
the standard portlands ordinarily carry around 62 per cent 
lime and 5 to 10 per cent aluminum oxide, the high alumina 
cements carry only 25 to 40 per cent lime and around 40 per 
cent aluminum oxide. By far the most resistant specimens ex- 
posed to the sulfate water of Medicine Lake were those made 
of high alumina cements. High alumina cement cylinders of 
1-3 mixes by volume were so resistant that after 23 years in 
Medicine Lake, neither by visual appearances nor by strength 
tests, do they give indication of appreciable deleterious action. 


HOW TO MAKE SULFATE-RESISTANT CONCRETE DRAINTILE 


If the mixing-water factor is considered separate from the 
compactness factor, then there are six basic requirements nec- 
essary for the manufacture of concrete draintile of the smaller 
diameters, made on the “packer-head” machines if they are 
to give satisfactory service in sulfate soils. 

1 Well-Graded, Sound Aggregate. The essentials of good 
grading for the dry mixes used in the manufacture of drain- 
tile may be expressed briefly as not less than 40 per cent of 
the aggregate should be retained on the No. 8 sieve with 
possibly about 25 per cent of the aggregate on the No. 4 sieve. 

2 Sulfate-Resistant Cement. Concrete tile that are to be 
exposed to sulfate waters should be made using a sulfate-re- 
sistant cement. The life of tile under sulfate exposure may be 
increased up to twenty times by the use of a sulfate-resistant 
cement. Many standard portland cements on the open market 
are sulfate resistant to a high degree. 


3 Rich Mixes. It is doubted that draintile of the smaller 
diameters, with normal wall thicknesses, can be made on the 
packer-head-type machines in common use which will have 
strengths that will range upward from 1,600 lb per linear foot 
unless the ratio of cement used approaches 1 to 214 by volume. 

4 Mixing Water. The tendency in making dry-tamped 
concrete products where the forms are stripped immediately 
is to use too little mixing water. The object of this dry mix is 
to secure concrete that will not stick to the mold, or slump 
when the molds are removed. By using the proper amount 
of water, which is usually considerably more than that nor- 
mally added, the quality of the concrete can be greatly bene- 
fited and without an increase in the slump. In other words, 
avoid making dry-tamped concrete drain of mixes too far on 
the dry side. 

5 Adequate Compactness of the Materials at the Machine. 
The proper proportions of aggregate, cement, and water does 
not insure high strength concrete. This combination of mate- 
rials must be thoroughly compacted when formed into a drain- 
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tile. Often not enough thought is given to the care of the ma- 
chine that packs the concrete. Frequent replacements with new, 
or rebuilt, shoes are necessary on the packer head. Tests in 
the laboratory have shown that a good concrete mix, poorly 
tamped, may give strength tests as low as 500 Ib per linear 
foot of tile, and absorptions as high as 15 per cent, when the 
same materials, properly tamped, may yield tile strengths of 
3500 Ib per linear foot with absorptions as low as 3.5 per cent. 


6 Curing. It is of particular importance that concrete 
draintile be well cured before they are installed in sulfate 
soils as resistance is of a much lower order for poorly cured 
concrete than it is for concrete which has had ample moist 
curing followed by hardening in air for as long as practica- 
ble. It is not good practice to install concrete tile at an age 
much under 30 days. If the cost can be justified, concrete 
tile that are to be subjected to severe sulfate attack should be 
steam-cured at least 6 hr in steam at 212 F, preferably higher. 


Concrete tile properly made can be expected to have sup- 
porting strengths from 1,500 to 2,000 lb per linear foot and 
absorptions, oven-dried and boiled 5 hrs, under 8 per cent. 
The concrete in the walls of such tile will have 28-day com- 
pressive strengths ranging from 3000 to 5000 psi. The Ameri- 
can Society for Testing Materials, Standard Specifications for 
Concrete Irrigation Pipe, Designation C118-39, has require- 
ments essentially of this type. It should be noted here that the 
supporting strength requirements indicated for draintile are on 
the basis of “sand bearing” tests, whereas irrigation pipe re- 
quirements are on the basis of ““3-edge bearing” tests and need 
be multiplied by the factor 1.5 to convert to “sand bearing” 
test results. 


DETAILS OF PROCEDURE 


No fewer than 100,000 test specimens were made for these 
studies. Most of them were cylinders 2 in in diameter and 4 
in long. The 2-in diameter roughly approximates the wall 
thickness of many of the tile used in the mains of public ditches. 


The concrete cylinders were made of aggregates screened to 
produce a fineness modulus of 4.67. Dry-rodded, this material 
weighed 124 lb per cu ft. The mix in a large proportion of 
these cylinders was 1:3 by volume and the general practice 
was to use dry mixes having around ¥-in slump. The water- 
cement ratios were mostly between 0.62 to 0.66, about 4.75 gal 
of water per rack of cement. The 28-day compressive strengths 
of these concrete cylinders was between 4500 and 5500 psi. 
Oven-dried at 230 F followed by 5-hr boiling, when 21 days 
old, the cylinders had an absorption around 6 per cent. 


In addition to the concrete cylinders, some were made of 
Ottawa standard sand, fairly well approximating poorly grad- 
ed sand all too often used in the manufacture of concrete 
draintile. Such cylinders had 28-day compressive strengths 
around 2500 psi and absorptions around 10 per cent. 


It was the general practice to make the cylinders in batches 
of nine and each series consisted of five or six batches made 
on different days of the same week. With but few exceptions 
the test results reported are averages for five cylinders, each 
from a different batch. 


In addition to the cylinders, there were made many lean- 
mortar bars, mortar briquets and draintile of 5 and 6-in 
diameters, the thought being to cover just about the whole 
range of mixes which might be used in the manufacture of 
concrete draintile. 


EXPOSURE CONDITIONS 


It was planned originally to base conclusions on tests of 
cylinders stored in artificial solutions in the laboratory. How- 
ever, as the work progressed it became evident that this pro- 
cedure was very expensive and ignored factors that concrete 
encountered in service. The work was therefore broadened 
to include exposures of many of the specimens to the natural 
sulfate water of Medicine Lake lying some 20 miles north- 
west of Watertown, South Dakota. This lake is a 400-acre 
body of clear water some 30 to 40 ft in extreme depth. The 
salt content averages around 7 to 8 per cent but ranges from 
a low of 5 to a high of 12 per cent as it varies with fluctua- 
tions of the water level between wet and dry years. About 
two-thirds of the salts are mag- (Continued on page 489) 
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Farm Structures Designed for the Self-Feeding 
of Hay and Ensilage 


By Charles H. Reed 


MEMBER A.S.A.E. 


est seems to be at an all-time high because of the high 

cost of labor. Livestock farmers would like to eliminate 
the second handling of two or more tons of forage for each 
animal every year. 

A common “‘self-feeder” in the Midwest is the stack. Its 
use involves much wastage, and occasionally a sow and her 
pigs or a calf is buried when a stack falls. Fences around 
stacks help to remedy this disadvantage. Also, it is reported 
that a few barns in the Southwest will feed up to one-half of 
their contents. A farmer in the Hudson River valley is exper- 
imenting with a self-feeding silo. Following are sources of 
published information on self-feeding structures: 

A semiself-feeding barn is shown on page 15 of Weyer- 
haeuser’s four-square farm building service catalog. The 
“Country Gentleman” of April, 1947, shows a picture of a 
practical-looking self-feeding barn in Porter County, Indiana, 
and in the April, 1948, issue is a picture of a self-feeding 
structure at Hamlet, Indiana. “Prairie Farmer’ of July 31, 
1948, describes a self-feeding structure under development by 
a commercial concern. A silo-type self-feeder for hay is re- 
ported in ‘Progress Report on Drying Hay by Forced Circula- 
tion of Air,” Special Report No. 34, Tennessee Valley Auth- 
ority, October, 1947. 

The functional requirements for a self-feeding structure for 
forage are suggested as follows: 

1 The structure should be 100 per cent self-feeding, re- 
quiring no manual labor. 

2 There should be sufficient capacity in the self-feeding 
structure or structures to store the entire forage crop. 

3 Wastage should be negligible, at least not any more 
than if feeding were done by manual labor in the conventional 
manner. 


G eccens ob of hay is not new; however, current inter- 
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4 There should be no possible hazard to livestock feeding 
from the structure. 

5 The self-feeder should be easy to fill with machinery 
available to the farmer. 


My first experience with a self-feeder for forage was at 
Purdue University with a portable 12x12-ft structure having 
a capacity of about 8 tons of chopped hay. It was designed 
for drying, storing, and self-feeding pasture clippings cut in 
June to be fed in the pasture during late summer. Disad- 
vantages of this structure were its high cost, difficulty of fill- 
ing, unreasonable wastage, and instability in strong winds. 
These disadvantages, together with an accident in which two 
of the best dairy cows in the herd were killed by lightning 
while standing near the structure, terminated interest. 


At the New Jersey Agricultural Experiment Station there 
is a project to demonstrate how a hilly northeastern farm 
can operate on a grassland farming program, with a mini- 
mum of labor and imported feeds. The production, storage, 
and self-feeding of the best possible forage are required. 
Hereford steers are being fed; however, young dairy stock or 
dairy cows could be managed in a similar manner, if milk 
production regulations would permit. 


The research on this project had not progressed far before 
it was apparent that the excessive waste of self-feeding must 
be eliminated. After about $10,000 was spent for remodeling 
and installing six different gates, and a fine 1200-pound steer 
was hanged by the neck (until dead), a flexible self-feeding 
gate was developed. Feeding trials indicate that it will make 
possible the functional requirements suggested for a self-feed- 
er. Fig. 1 shows these gates. The inverted V is essential for 
safe self-feeding, and in this installation serves as the duct for 
hay drying. Experience indicates that the design of the gates 
and the proper shape and height of the inverted V have been 
satisfactorily developed. 

The building in which these gates are installed is illus- 
trated in Fig. 2. A summary of the performance of this build- 
ing with the flexible gates follows: Its entire capacity of 14 
tons of chopped hay, averaging 50 per cent moisture, was 
cured. (Waste heat from a gasoline engine driving the blow- 
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Fig 1 (Left) Flexible self-feeding gates. The inverted V in the center of the bin is essential for safe self-feeding and in this installation is used 
for hay drying e Fig. 2 (Right) A 12x28-ft building in which flexible gates are installed. A smooth inner lining is probably preferable to a cor- 


rugated lining 
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er was used.) The contents can be fed without manual labor. 
Chopped hay, long loose hay, and baled hay have been fed 
equally well. Baling wire or strings were removed when the 
bales were placed in the structure. 

The last structure built, illustrated in Fig. 3, is 40 feet 
long and has just been partly filled for the first time. The 
structure consists of a 20-ft Quonset structure built within a 
40-ft Quonset. Both elements are supported on 8-ft columns. 
The inner structure was intended to serve as a plenum cham- 
ber; otherwise hay curing in 10-ft bins would be difficult. We 
anticipate that this structure will dry 80 tons (dry- weight 
basis of chopped hay) of high-moisture hay, which will self- 
feed with no manual labor. Fig. 4 is a cross-sectional diagram 
of the structure. Our recommendations to the manufacturer 
are that future structures have 14-ft storage bins and a 12-ft 
feeding and housing space in the center. The shape of the 
proposed inner structure is shown by the dotted lines in Fig 4. 
The upper part of this inner structure would be a plenum 
chamber and contain adjustable openings to control air flow 
between the two elements. A plenum chamber in the lower 
part of the inner structure would not be necessary because an 
inverted V on each side would serve well for drying hay in a 
bin 14 ft wide. The acceptance of these recommendations 
would result in 45 per cent greater capacity and eliminate the 
inner load-bearing roof, thus reducing storage costs per ton 
considerably. 

Research to be done before this self-feeding project is con- 
sidered completed is as follows: 

1 Install these gates on wider bins. If bins could be 16 or 
18 ft wide, lower storage costs per ton would result. 

2 Demonstrate the use of these gates in the conventional- 
type barn by low-cost remodeling. 

3 Install gates on a small portable feeder to be used in 
pastures. 

4 Adapt the gates to silo-type storages for feeding either 
hay or ensilage. 

We are grateful to the Stran-Steel Division of the Great 
Lakes Steel Corporation for its contribution of the Quonset 
structure, and to Continental Motors Corporation for its co- 
operation in the hay-drying studies. Most of the financial sup- 
port for this project has been derived from private and com- 
mercial interests. A patent on various features of this develop- 
ment has been applied for by Robert Barnhart, manager, and 
Paul Mazur, owner, of Fiddler’s Creek Farm. However, in the 
interest of sound development of self-feeding barns, it is felt 
that experimental use under diverse operating conditions will 
aid in determining the practical value of the work to date and 
possibly point the way to desirable improvements. Individual 


a 


Fig. 3 An 80-ton self-feeder hay drier under construction, consisting 
of a 20-ft Quonset inside of a 40-ft Quonset. Both elements are on 
8-ft columns 
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farmers and research and educational institutions may use 
these developments in return for the right of access to their 
installations and the use of any data developed by them. 

The department of agricultural engineering of the college 
of agriculture at Rutgers University, New Brunswick, N. J., is 
the agency through which permission, plans, and specifications 
of the feeding gates may be obtained; and applications for such 
permission should be made direct to that institution. 

Those of us connected with this project believe that the de- 
velopment and use of satisfactory self-feeding structures in 
conjunction with modern forage crop management, could revi- 
talize livestock farming in the Northeast. 


Concrete Draintile for Alkali Soils 
(Continued from page 487) 


nesium sulfate, one-fourth sodium sulfate, the small remain- 
der being a mixture of various other salts. 

The cylinders were store’ below the frost line in the lake 
in wooden crates, 50 cylinders to a crate. Once each year, all 
cylinders were brought to the shore for examining and photo- 
graphing, some being removed and shipped to the laboratory 
for compression tests following exposure for 1, 3, 5, and 10 
years. Fig. 5 shows some of the crates after having been 
brought to the shore. It was customary to extend invitations 
to the annual inspection and during the years the tests were 
in progress many engineers and cement chemists were present 
at one or more inspections. 


METHODS OF DETERMINING SULFATE RESISTANCE 


The principal physical effect of the action of the soil sul- 
fates on portland cement concrete is an increase of volume 
caused by chemical interchange. 


A close relationship exists between increase in length and 
loss of compressive strength. By use of an Ames dial appa- 
ratus, the expansion of all cylinders exposed to laboratory 
solutions of MgSO, and Na,SO, were measured to 0.0001 in 
between reference pins set in the cylinders when made. It was 
determined by many tests that increases of 0.01 in in length 
of 4-in cylinders of the rich mixes used was indicative of 
losses in compressive strength of 60 to 70 per cent. The dura- 
bility of concrete exposed to the laboratory solutions was 
measured by the number of months it required for 4-in cylin- 
ders to expand 0.01 in. Some cylinders made in connection 
with the cement phase of the work, showed failure in labora- 
tory solutions at less than one year, while other cylinders were 
in good condition after twenty year’s exposure. 


The resistance of the cylinders submerged in Medicine 
Lake was determined by strength ratios of 1, 3, 5 years and 
longer based on compression tests at 1 and 5 years of com- 
parison cylinders stored in tap water in the laboratory. 


MONITOR 
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Fig 4 Cross-sectional diagram of 40x40-ft Quonset-type, hay-drying, 
self-feeding barn. The dotted line is the shape suggested for the inner 
structure or any future self-feeders of the Quonset type 
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The Use of Snow Survey Data for Agricultural Planning 


By W. T. Frost and R. A. Work 


has led him to the ends of the earth, but his routes 

of travel and his settlements have largely been de- 
termined by the availability of adequate water supplies. In 
the early days of settlement of the West, the pioneers were 
able to find plenty of water for all purposes, or, lacking 
water, they would move on to new lands with unappropriated 
water supplies. 

Today the picture is entirely different. No longer is it 
possible to “move on” to new lands with available water 
supplies. Water appropriation has proceeded nearly to a 
point where all the easily available water has been taken up. 
There still is plenty of usable land, but the water that is 
available can be placed on thateland only at great expense, 
an expense that precludes the development of the land by the 
average individual. 

As we approach the point of complete utilization of 
water supplies in our western areas, the need for a program 
of efficient water management is being more fully recognized. 
Such a program is one which considers all the demands on 
the limited water supply and then allots water in the most 
efficient manner. 

Watermasters, irrigation district managers, reservoir oper- 
ators and many others in the West, have come to rely on 
a new tool in water supply management. It is a tool that 
enables measurement in advance of seasonal water supply; to 
determine in advance how large a check may be drawn on 
the bank account, that is, how much water can be drawn 
from reservoirs or will come from watersheds. This new tool 
is the snow survey. 

More than 75 per cent of the irrigation water supply of 
the eleven western states originates as snow on mountain 
watersheds. This snow melts slowly during the early sum- 
mer months and runs off directly onto the land, or into stor- 
age reservoirs where it is held for late season use. This “de- 
layed precipitation” thus provides water essential for irriga- 
tion of our western areas during the dry summer months. 
The snow survey is the recognized means of determining how 
much water will run off from these mountain snows. 


Snow surveying had its beginning in 1909 when Dr. J. 
E. Church of the University of Nevada frequently determined 
the depth and water content of the deep snows on Mt. Rose 
and the relationship of these data to the changing level of 
Lake Tahoe. In 1913 scattered snow surveys were being 
made by private organizations in California and by 1919 a 
similar start had been made in Wyoming. In 1923, the Wash- 
ington Water Power Company began snow surveys on the 
Spokane River. The Utah Agri- 
cultural Experiment Station in 
1924, under the direction of 
George D. Clyde, who is now 
chief of the SCS Division of 
Irrigation, tegan a research 
program to determine the rela- 
tionship between snow cover 
runoff and, by 1929, the state 


Me endless search for security and personal wealth 
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One of the great treasures of America’s West — deep, wet snow 


engineers of Oregon and California were making regular snow 
surveys over several networks of snow courses. 

Types of equipment and methods employed in these early 
snow surveys lacked standardization. Only the immediate 
needs of the organizations making the surveys were being 
met. Other water users on the same watersheds were not 
obtaining the full benefits of the snow surveys being made by 
their up-river neighbors. Interstate or international exchange 
and use of these snow survey data was not practical, for no 
one had as yet assembled all available information in one 
publication. It was a logical development, therefore, when in 
1935 the Division of Irrigation, an engineering research unit 
of the U. S. Department of Agriculture, was charged by 
Congress with the responsibility of coordinating and extend- 
ing the snow survey program. The work in 1939 became 
a part of the water conservation activities of the Soil Conser- 
vation Service. 

The program of snow surveys and water supply forecasts 
based on snow surveys has grown steadily during the last 
13 years and has received increasing public recognition of its 
value among the tools of the water manager. During this 
past winter, approximately 1000 men from 180 cooperating 
agencies made 2300 snow surveys on 950 snow courses in 
twelve states and in British Columbia, Canada. These men 
traveled about 21,000 miles on skis or snowshoes, or by 
mechanized oversnow vehicles and took shelter in 185 
specially stocked shelter cabins. 

Reports of snow surveys and specific seasonal water sup- 
ply forecasts are prepared for western water users by a corps 
of nine professional snow survey leaders of the Soil Conser- 
vation Service, who make timely release of this information 
for the following specific areas: Arizona, British Columbia, 
California, Colorado River Basin, Columbia River Basin, 
Utah, Montana, Nevada, Oregon, Rio Grande River Basin, 
and Missouri and Arkansas River Basins. 

Both preliminary and final seasonal forecasts are pub- 
lished, the latter being issued as of the first of April. Final 
revisions of April 1 forecasts are released on May 1. Both 
the making of snow surveys and the preparations of fore- 
casts for publication require the closest type of cooperation 
between the Division of Irrigation and the 180 agencies which 
are affiliated with this program. These cooperating agencies 
include the Bureau of Reclamation, Forest Service, Geological 
Survey, Park Service, Indian Service, state engineers and 
watermasters; state agricultural experiment stations, irrigation 
districts, power companies, and other federal, state, munici- 
pal, and private agencies. 

In some areas, the water forecasts are developed and re- 
leased through a series of local 
water forecast committee meet- 
ings. The meetings are attend- 
ed by representatives of local 
irrigation districts, soil conser- 
vation districts and power com- 
panies, local watermasters, 
county extension agents, Forest 
Service and Bureau of Recla- 
mation personnel and others 
concerned with local water sup- 
ply problems. Larger meetings 
are held to develop data and 
release forecasts on the two 
basins of the Colorado and 
Columbia Rivers. These basin 
meetings are attended also by 
personnel of the Corps of En- 
gineers of the U. S. Army, the 
Weather Bureau, hydroelectric 
power coordinators, industri- 
alists, and others whose activi- 
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ties and welfare are closely associated with basin-wide water 
supply problems. 

Runoff forecasts of water supply for the western states 
have also been published in the last three years in western 
regional journals, which reach members of the profession in 
the fields of electrical, construction, and reclamation engineer- 
ing. Radio release of water supply forecasts has always been 
practiced. Most of these releases have been made a part of the 
radio stations’ regular farm programs, and all have referred 


to local newspaper releases and to the state or basin mimeo-, 


graphed report. 

Let us examine the snow survey and water supply fore- 
casting program a little closer to bring out some basic de- 
tails. A snow survey consists of a series of samples of the 
snowpack, usually about ten to twelve, taken at measured 
intervals of 50 to 100 ft over a permanently marked and 
mapped course, usually about 1,000 ft long. These samples 
are taken at the same locations each measuring date, year 
after year. 

The snow sampler consists of hollow duraluminum tub- 
ing in lengths of 30 in, with a cutting bit having an inside 
diameter of 1.485 in. The sampler is forced vertically through 
the snow until it reaches ground surface. Depth of snow is 
then read from the graduations on the sampler. The tube is 
withdrawn from the snow with the core remaining therein 
and is weighed on an accurate specially made hand scale. 
This weight minus the empty weight of the sampler gives the 
weight of the snow, which directly equals the water content 
of the snow in inches. In computing the completed survey 
notes, the snow depths and water content for all samples are 
averaged. These figures are the final data reported from each 
snow course. 


WHY FORECASTING RUNOFF IS A SUCCESS 


Successful use of snow surveys in forecasting runoff is due 
to the fact that most of the snow falling at high elevations 
occurs in a few major storms which usually are uniform in 
intensity over large areas. It has been demonstrated that the 
measurements of accumulated snow at a few locations on a 
stream’s headwaters are directly related to later runoff from 
the basin. A few snow courses in a large drainage thus pro- 
vide a dependable index to the winter snow accumulation at 
high elevations. Snow surveys do not necessarily measure the 
total volume of water stored in a basin as snow, but measure 
instead the water accumulated at only a few locations in the 
basin. The index relationship may be shown by plotting 
on the axis of ordinates water content of the snow at peak 
accumulation (usually April 1) and plotting on the axis of 
abscissas the corresponding resultant runoff. A curve, most 
often a straight line, may then be fitted to the seasonal plot- 
tings and used to forecast the runoff in the following years. 
The basic correlation between snow and runoff usually re- 
quires annual adjustment to compensate for factors which af- 
fect that relationship. The most important of these are rela- 
tive moisture content of watershed soils and ground water 
conditions as of forecast date. All forecasts must necessarily 
be based on the assumption that average conditions of temper- 
ature and precipitation will prevail during the runoff period. 

All water supply forecasts issued by the Division of Irri- 
gation are prepared to meet specific requirements of water 
users. Most agriculturalists are interested in the total flow 
to be expected during the six months, April to September, 
the usual irrigation season. But in some areas where the 
irrigation season is shorter, as where wild hay lands are 
spring flooded, forecasts are for a three or four months’ pe- 
riod only. In Utah, the forecasts are for April to June and 
July to September. Forecasts of reservoir inflow are of great 
importance to both agriculturists and hydropower interests, 
whereas forecasts of unregulated streamflow concern mostly 
irrigators. 

The uses to which water forecasts based on snow surveys 
have been put are numerous. Originally conceived to be of 
greatest aid to irrigators, the forecasts are now being used 
by hydropower companies, municipalities, and municipal wa- 
ter supply districts; levee, drainage, and flood control dis- 
tricts; navigation companies; mining and lumbering interests; 
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industrial concerns; managers of wild life refuges; engineers 
and constructors of water-control facilities, and by others 
concerned with planning or administering water resources. 
The value of snow surveys has been ably demonstrated 
in past years, but it will be interesting to cite some instances 
of applications of snow survey data to agricultural problems. 
The extreme drought conditions that prevailed in the West 
in 1934 were forecast from snow survey data two to three 
months ahead of their occurrence. With these forecasts in 
view, the governor of Utah called the first drought confer- 
ence ever held in advance of a drought. As a result of the 
action of this conference, federal and state funds were made 
available and action taken to alleviate as far in advance as 
possible the drought conditions in Utah, Idaho, and Nevada. 


SNOW SURVEYS GIVE WARNING OF SHORTAGES 


In the more recent drought of 1946, in New Mexico and 
Arizona, snow surveys were used to give advance warning 
to all water users of expected critical shortages. Concerning 
this drought, the following statement was made by John H. 
Bliss, state engineer of New Mexico*: 


“The early 1946 season snow forecasts for New Mexico indicated 
that precipitation and snow cover over the entire state was generally 
deficient and that, unless late snows improved the situation, runoff 
in the various stream systems would be well below normal. As the 
March and April data became available, the dark picture of drought 
was confirmed. 

“As a result of the forecasts, crop acreages were curtailed in most 
irrigated areas of the state and, to some extent, the longer season 
crops were reduced or eliminated. It is difficult to evaluate the dollars 
and cents benefit of the runoff forecasts to the farmers of the state. 
For one thing, potential damage varied considerably in the various 
basins. 

“The Pecos River basin probably suffered as much as any area 
of the state because of the drought. The Carlsbad Project, with a 
very deficient storage supply and poor ground water conditions was 
severely affected. Mr. T. B. Thomas, acting superintendent of the 
project, has made the following report on crop conditions: ‘The run- 
off predictions for 1946 were directly responsible for curtailment of 
acreage planted and resulted in all alfalfa stands suitable for a seed 
crop being left uncut for a seed harvest. It also resulted in the 
planting of quick-maturing crops such as small grains, forage crops, 
etc., which would mature from the limited supply of water available. 
The value of the matured cereal and hegari crops was $145,900, and 
the alfalfa seed crop value was $131,900, or a total of $277,800. The 
cropped acreage was reduced from a probable 25,000 acres to 19,800 
acres actually planted.’ 

“With these data, it is possible to make an estimate of the value 
of the forecasts to the project. Assuming that monetary loss to the 
farmers on the above acreage would have been 10 per cent of the 
value of the crops grown, had the fields been planted to the usual 
crops, the money saved would have approximated $28,000. The money 
which might otherwise have been lost, had the uncropped 5,000 acres 
been prepared and seeded, may have been as high as $20,000. In 
other words, knowledge of the deficient 1946 runoff of the Pecos may 
have saved the farmers as much as $3.00 to $3.50 in actual cash out- 
lay for each acre where the usual irrigation practice was altered or 
stopped entirely. Other benefits not readily evaluated will probably 
double the above indicated value of the snow forecasting service to 
the project. 

“The value of the service is unquestioned in evaluating the snow 
cover data and passing that knowledge on to the water consumer, 
whether it be for good or ill.” 


The prospective drought situation in Arizona in 1946 was 
summarized in the following statement by Clyde E. Houston, 
hydraulic engineer with the Soil Conservation Service*: 

“The final Federal-State Cooperative Snow Survey and Irrigation 
Water Forecast for Arizona, released March 15, 1946, contained the 
following statement: ‘An acute shortage of irrigation water appears 
imminent throughout the major irrigated areas of Arizona’. 

“Taking cognizance of these facts, the Salt River Valley Water 
Users Association immediately decreased their expected deliveries from 
3.5 to 3.0 acre-feet per acre. The monetary value of an early fore- 
cast is difficult to determine in this case, but it gave the Association 
time to spread the available supply of water so that it would result 
in the least amount of damage to crops, especially the citrus orchards. 

“On the San Carlos Irrigation and Drainage District of the Gila 
River, the management allotted water at the rate of one acre to be 
served with water for every three acres of water right. This meant 
an irrigated acreage of 30,000 acres instead of 100,000. The fore- 


*Snow Surveyor’s Forum for 1948, pages 36 to 48. 
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cast was upheld by useable storage in the reservoir becoming zero 
during the period June 24 to July 19, the first time useable storage 
has reached zero in 17 years of existence of the reservoir. Recorded 
inflow into the reservoir was approximately equal to the lowest year 
of record since 1895. Exact estimates of money saved to farmers 
by discouragement of 1946 planting of about 60,000 acres in this 
project is not yet available, but savings of seed and labor were un- 
questionably large.” 


The Pathfinder Reservoir on the North Platte watershed 
in Colorado serves some 450,000 acres of irrigable land. For- 
mer regional director E. B. Debler of the U. S. Bureau of 
Reclamation at Denver, Colorado, in commenting on the op- 
eration of this reservoir, said*: . 

“The winter of 1939-40 was an open one and the first snow sur- 
vey report, which was available about February 10, indicated that 
the snowfall in the North Platte watershed was light. This informa- 
tion was publicized in the newspapers with a warning that, unless 
conditions greatly improved, a major shortage could be expected. Fol- 
lowing the report of April 1, which confirmed the earlier report, cir- 
cular letters were issued by some of the larger districts, advising of 
the anticipated runoff conditions and suggesting that water users plan 
their cropping program accordingly. The Bureau of Reclamation in- 
formed the districts, having interests in the storage system, that the 
estimated water supply would probably enable delivery of 0.50 acre- 
feet per acre to the land. This information was transmitted to the 
water users and the individual farmers adjusted their cropping pro- 
gram to best fit the available water supply. This early forecast and 
warning enabled the farmers to determine how many acres of beets, 
pes, new alfalfa seeding, or small grains they would plant, there- 

y saving many thousands of dollars worth of seed, in addition to 
being able to select crops best adapted to specific farms considering 
the available water supply. The final figure on water deliveries to 
the land, on the North Platte Project that season, was about 0.55 
acre-feet per acre.” 


Utah also experienced drought conditions in 1946 and Mr. 
D. K. Fuhriman, irrigation engineer of the Soil Conservation 
Service has this to say about the use of snow survey data*: 

“During 1946, in the southern part of Utah, snow surveys in- 
dicated that streamflow on the Sevier and Virgin Rivers would be 
considerably below normal. 

“The predicted drought conditions in southern Utah materialized 
as the season progressed. However, on the Sevier River, the holdover 
storage in reservoirs having a total capacity of over 400,000 acre-feet 
was excellent; and as a result, by applying ordinary conservation prac- 
tices in many areas, normal crop maturity was realized. Advance 
knowledge of the dearth of water supplies allowed the irrigation of- 
ficials to regulate the reservoirs wisely and to distribute the available 
water in a beneficial manner for all users. Crops were matured on 
most of the 230,000 acres of irrigated land under this river system, 
despite a water supply of only 25 to 40 per cent of average for dif- 
ferent areas along the river.” 


Mr. Fuhriman goes on to say, in an unpublished manu- 
script: 

“In Utah, we forecast water supplies during the April to Septem- 
ber and the July to September periods. The former is to obtain an 
indication of total available supply, including the high spring runoff; 
and the latter to make information available to primary users who 
have no supplemental storage water available. Many water users have 
found this service valuable. Among them are the agriculturists en- 
gaged in sugar beet production. Sugar beets cannot mature properly 
if there is an inadequate water supply available to them during the 
late summer. It is during this period that the success of the crop 
hinges directly upon the water supply. Utah is an important pro- 
ducer of sugar beets and of course sugar has been a critical crop for 


Left: A snow surveyor driving the snow-measuring tube with a driving wrench. One-inch intervals are plainly marked on the side of the tube e 
Center: Measuring the length of the core as seen through the slot in the snow-sampling tube e Right: Getting the weight of the snow sample. 
Note the use of the ski pole to steady the scale during the weighing process 
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several years. In 1946, the Utah-Idaho Sugar Company recognized 
the probability of a water shortage in some areas of the state, and 
withheld contracts for sugar beet production until information was 
available on prospects of late-season water supplies. This knowledge 
dictated in what areas sugar beets could be grown with reasonable 
assurance of proper maturing of the crops planted.” 

Although forecasts of drought conditions have proved to 
be of great assistance to irrigators, the snow survey forecast- 
er has a heavy responsibility in the years when he predicts 
abundant water supplies. 

For instance, in Deschutes County, Ore., the snow sur- 
veys of April, 1946, indicated that water supply in prospect 
would greatly exceed the average and in some cases would 
produce new records of maximum flow. As a result of this 
forecast, approximately 2,500 acres of land were seeded and 
irrigated, which otherwise would not have been planted if 
an abundant water supply had not been forecast. This cul- 
tivation of additional acreage helped to produce a near rec- 
ord crop. The cash value of crops (potatoes, grain, hay, and 
pasture) from this additional land was estimated at $250,000 
by the county agent. 

Similarly, in Crook County, Ore., . . . 4000 acres which 
normally are not seeded, due to lack of water, were seeded 
and irrigated. The county agent estimated the value of crops 
raised from these 4,000 acres at approximately $400,000. 

Thus the 1946 water supply forecasts in Oregon made 
possible the production of extra farm crops in these two 
counties, with a total value of approximately $650,000 to 
the farmer. 

Not many people realize that approximately 50 per cent 
of the total flow of the Columbia River at The Dalles has 
its source in the mountains of British Columbia. Snow surveys 
there began about 14 years ago and the networks of courses 
in our two countries have been closely integrated from the 
beginning. 

One of the international problems which snow surveys 
are helping to solve is the regulation of Kootenay Lake in 
British Columbia. This lake provides water to operate gen- 
erators of the West Kootenay Power and Light Company, 
and in years of low runoff, maximum storage must be main- 
tained to provide operation at full capacity. However, in 
years of high runoff, the lake level needs to be reduced to 
provide space for flood flows which cause a backwater en- 
dangering an extensive area of diked farm lands lying be- 
tween Bonners Ferry, Ida., and Kootenay Lake, B. C. 

In 1946, the snow surveys indicated that a high runoff 
could be expected in the Kootenay drainage and on March 
10, warning of expected flood conditions was issued. As a 
result of the warning, dikes were strengthened and other 
preparations made to deal with impending flood waters. The 
Kootenai Valley Reclamation Association at an early date 
sought the help of the Corps of Engineers, U. S. Army, to 
hold the system of dikes that confine the river. On the basis 
of high runoff forecasts, Kootenay Lake was drawn down to 
below its natural level to cushion the effect of the flood peak 
on the reclaimed lands. The Corps of Engineers furnished 
promised assistance which undoubtedly saved some of the 
agricultural lands from being inundated. Major R. C. Far- 
row, comptroller of water rights (Continued on page (494) 
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Agricultural Engineering in the Northeast 
By Harry E. Besley 


MEMBER A.S.A.E. 


GRICULTURAL Engineering is becoming a more dy- 
namic force in northeastern agriculture. In this region 
of the United States, there is a general awakening to 

the potentialities of an engineered agriculture. In fact, it may 
be more than an awakening. It may even be a metamorpho- 
sis. Where once there was one overworked agricultural engi- 
neer with an agency, business, or institution, who was the 
“fix-it guy”, there are now several agricultural engineers who 
are concerned with design, improvement, and application. 
They are still overworked because too few engineers have 
been trained to meet the demand. But a new day is dawn- 
ing and I believe the polliwog is about to jump. 

Several factors have contributed to the unprecedented de- 
mand for engineering know-how and service in agriculture. 
The two that head the list are returned war veterans and the 
shortage of farm labor. There has been a great influx of the 
former into our colleges and onto our farms. These men have 
successfully fought a machine-age war and are now determ- 
ined to apply the advantages of mechanization to their job of 
farming. In colleges our resident teaching staffs have had to 
expand to meet the increased demand for classes in shop, 
farm machinery, rural electrification, and other subjects. Gen- 
erally there are still too few taking work toward professional 
agricultural engineering degrees, but as courses leading to the 
degree are increased and expanded, it is expected that the need 
for trained men can be met. 

On the farms the demand is for assistance from the ex- 
tension agricultural engineer to advise on mechanizing opera- 
tions and on developing new techniques, machines, or struc- 
tures to reduce labor, improve a product for market, or spread 
the marketing season. Shortage and high cost of farm labor 
have forced farmers to use mechanical equipment. In many 
areas of the Northeast mechanization was considered im- 
practical because of farm layout and terrain. The farm equip- 
ment industry has developed power machinery for use on 
small acreages of rugged terrain. Farmers are prepared to 
use the machinery, so the problem is one of supply and not 
one of selling. Also coming in for its share of attention is 
rural electrification. The entire Northeast is almost 100 per 
cent electrified, but utilization of this servant has lagged. 
Farmers have not appreciated the advantages to be gained 
by full use of electric service. However, that situation is rap- 
idly changing. 

Many problems of design have been uncovered by exten- 
sion engineers. It is here that the research engineer comes 
into his own, and I am genuinely enthused about the pros- 
pects for research in agricultural engineering in the North- 
east. Two events in the past two years have done much to 
develop a research consciousness, particularly in farm build- 
ings. One was the establishment of the Rutgers University 
Farm Buildings Institute in 1944: the second is the Flanna- 
gan-Hope Act. The former. established under a grant from 
the John B. Pierce Foundation, was created to make “a sys- 
tematic and thorough study of farm buildings’ design with a 
view to establishing, on a national basis, minimal and opti- 
mal standards for agricultural buildings.” Despite the nation- 
al scope of the Institute, much of its work has been centered 
in the Northeast. While it is not in itself a research organiza- 
tion, one function has been to point out needed research in 
farm structures. The scope of its work was limited to con- 
sideration of structures allied to the poultry, animal, and 
dairy industries. The report of the subcommittee considering 
poultry house requirements has been released as New Jersey 
Agricultural Experiment Station Bulletin 732. The other com- 


An address before a meeting of the North Atlantic Section of the 
American Society of Agricultural Engineers, at Guelph, Ontario, Cana- 
da, September, 1948. 


Harry E. BeEstey is chairman of the agricultural engineering de- 
partment, Rutgers University, New Brunswick, N. J. 
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mittee reports are in process and will be available as soon as 
some printing bottlenecks can be broken. 

It is possible that the need for research, as advocated by 
the Institute, has only recently reached the inner sanctum on 
the administrative level, as the work of the various commit- 
tees was performed at the professional level and it is the 
professional workers who are most interested in its findings. 
However, research in farm structures along with other agri- 
cultural research has been stimulated at top side by the Flan- 
nagan-Hope Act (PL 733). Its implications have reverberated 
through the administrative chambers for nearly two years 
now. One of the most serious revelations, uncovered during 
the formative stage of projects under this act, was the small 
number of people actively engaged in agricultural engineer- 
ing research. While this is particularly true in the North- 
east, the same condition probably exists in other regions but 
to a somewhat lesser degree. 

When the first northeastern regional conference on farm 
structures and rural housing was called to prepare and sub- 
mit research projects in accordance with the provisions of the 
Flannagan-Hope Act, only 8 of the 12 states in the region 
could scare up a qualified representative to send. Incidentally, 
the states included in the region are Maine, New Hampshire, 
Vermont, Massachusetts, Connecticut, Rhode Island, New 
York, New Jersey, Delaware, Pennsylvania, West Virginia, 
and Maryland. Of the 19 representatives from the 12 state 
colleges, only 11 had any research assignment, and, of the 11, 
5 were engaged in research on a very limited scale only. This 
is not a very glowing picture to paint, but it certainly indi- 
cates the need to change our own thinking or that of our ex- 
periment station directors about agricultural engineering re- 
search. 

There is tangible evidence that this personnel situation on 
the research side is being corrected. In response to a question- 
naire sent to agricultural engineers in all 12 land-grant col- 
leges in the Northeast, it was reported that we now have the 
equivalent of 17 full-time men working on agricultural en- 
gineering research. Provision is made for some research in 
agricultural engineering in all but two of the colleges. One of 
the major research interests at present is forage handling, in- 
cluding hay harvesting and curing. Other items near the top 
of the research list are the development of labor-saving tech- 
niques and machinery, and the design of equipment for weed 
and insect control. 

The extension engineers report emphasis along similar lines, 
which is to be expected, and add farm structures and rural 
electrification to the currently active group of major interests. 
In the rural electrification field, adequate wiring is receiving 
particular attention. The extension men also report that they 
spend a lot of time helping farmers adapt machinery and 
equipment to special needs in the region. This is not accord- 
ing to Hoyle; the job should be done by the industries manu- 
facturing and marketing the equipment. On this premise, 
there should be excellent job opportunities in private industry 
for our agricultural engineering graduates. 

Reference was made to a questionnaire in which the major 
research and extension activities were reported. The return on 
that questionnaire in itself is evidence that the northeastern 
group is on the alert. The response was 100 per cent. 

A few statistics taken from the questionnaire may be of in- 
terest. There is a separate agricultural engineering department 
in all except two state colleges of the Northeast.. In Maine the 
department is combined with agronomy, and in Delaware 
there is no department. 

There is at least one agricultural engineer in each land- 
grant college. The number varies from 1 to 17; the total is 
75. Thirty-seven are engaged in teaching, 21 in extension, and 
17 in research. These are all equivalent figures since many 
of the men are engaged in more than one activity. 
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Most of the students taking agricultural engineering 
courses are majoring in some other field. It is reported that 
over 1300 are taking our service courses. About 500 more are 
enrolled in short courses. Only about 125 are listed as major- 
ing in agricultural engineering, but there are slightly over 200 
enrolled in professional agricultural engineering curriculums. 
About one-half of the latter are at Pennsylvania State College. 

The professional curriculum situation varies as widely in 
the Northeast as in most other regions. Most departments 
are individually giving this matter considerable attention, but 
no regional coordination exists. The situation at present is 
about like this: 

1 Pennsylvania State College offers a curriculum leading 
to a B.S.A.E. degree in four years, from the college of agri- 
culture. 

2 Maine, Maryland, and Rutgers (New Jersey) offer a 
B.S.A. degree, with a major in agricultural engineering in 
four years. In one additional year, a student can obtain a 
B.S. degree in civil, electrical, or mechanical engineering from 
the college of engineering or technology. 

3 Massachusetts offers a curriculum leading to a B.S.A.E. 
degree in four years, from the college of engineering. 

4 New Hampshire, Vermont, and West Virginia now of- 
fer, or will offer in the near future, a curriculum leading to a 
B.S.A.E. degree in four years, with joint administration by 
the colleges of agriculture and engineering. 

This gives us a professional curriculum in two-thirds of 
our land-grant colleges in the region. 

In setting up the professional program most departments 
are confronted with the problems of offering suitable agricul- 
tural engineering courses and of properly balancing the cur- 
riculum. 

Organizing courses in a small department poses a difficult 
situation. Frequently there are insufficient staff and/or stu- 
dents to set up separate courses for the professional eng‘neers, 
and they must take their farm machinery, farm structures, and 
similar subjects with the regular agricultural students in a 
service course. This is generally unsatisfactory because the 
interests and aptitudes of these two groups are widely differ- 
ent. One is interested essentially in design and development 
and the other in operation and maintenance. One solution is 
to give the engineer special assignments, but that certainly 
does not create goodwill among the students. 

It has been stated in various ways and on many occasions 
that the agricultural engineer must bridge the gap between 
biology and engineering. The most recent comment on this 
point that I have read is in a paper by Ray W. Carpenter 
which appeared in AGRICULTURAL ENGINEERING for June, 
1948. It provides interesting and provocative reading. 

If the agricultural engineer is to bridge the gap between 
biology and engineering and also give forth on engineering 
know-how, then he must be trained as an engineer. He should 
also be familiar with the work of the biologist. How can all 
of this be built into a balanced curriculum covering a rea- 
sonable period of time? The answer to this question is de- 
serving of the continued attention of the best brains in the 
ASAE. 

Based on rather unhappy personal experience, I am strong- 
ly opposed to any compromise on the courses in engineering 
fundamentals for those men who desire an engineering de- 
gree and who expect to be practicing agricultural engineers. 
To crowd agricultural and agricultural engineering subjects 
into an already full four-year engineering program is a tough 
job. I feel that, until more of the courses in agriculture and 
engineering are designed especially to meet the needs of agri- 
cultural engineers, too many compromises must be made in 
the present engineering program to complete the job effective- 
ly in four years. At Rutgers we adhere for the present to the 
“five-year plan”. This penalizes the student in so far as time 
is concerned, but I feel the end product justifies the severe 
treatment. ; 

Practically all institutions offering five-year programs grant 
two degrees. A B.S.A. degree with a maior in agricultural 
engineering is granted after four years. A B.S. degree in engi- 
neering is granted for successful completion of the fifth year's 
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work. The student, at the end of four years, has completed 
the required work in agriculture and is fairly well grounded 
in engineering fundamentals, but has not received many of the 
required engineering courses in application and design. Un- 
fortunately in the professional field, this man with a B.S.A. 
degree is neither fish nor fowl, neither engineer nor agricul- 
tural scientist. Something should be done to make him a legit- 
imate offspring. It is recommended that a committee from 
this Section be designated to work with the College Division 
of ASAE in an attempt to solve these two problems of course 
and curriculum content. 


Use of Snow Survey Data 
(Continued from page 492) 


in British Columbia, was commenting on this situation when 
he said:* “It has been estimated that had the threatened dikes 
in Idaho given way, loss and damage would have totalled 
some four million dollars. On the same basis of calculation, 
the damage in the Kootenay Valley in Canada would have 
run to about three million dollars.” 

Diked lands along the lower Columbia River, as at Sau- 
vies Island, for instance, also benefit by early statements of 
probable runoff. 

All of us know of the recent disastrous and very dam- 
aging flood of the Columbia River. The situation was fore- 
seen in advance of the flood, as evidenced by the May 1 
Snow Survey report for Columbia River Basin, which stated 
in part as follows: “The outlook a month ago in these areas 
(northern and western parts of Columbia River Basin) for 
greater than normal runoff with possible flood hazard has 
changed to certainty of runoff of flood proportions with at- 
tendant damage in vulnerable areas.” 

Another recent use of snow surveys, with an indirect but 
important effect upon agricultural practices, was made in 
connection with the recent “brownout” in California and 
Nevada. It will be recalled that winter precipitation and 
mountain snowfall in these areas was greatly deficient until 
March and April, when abnormally heavy storms improved 
the situation considerably on the California side of the Si- 
erra. It was good news to water users to read in the news- 
papers on April 13: “Snow surveys now show that the moun- 
tain snow cover had increased sufficiently so that a tempo- 
rary lifting of the ‘brownout’ restriction is possible.” The 
removal of this restriction was very important to many irri- 
gators who desperately needed power to pump water onto 
their lands. 

In summary, we have seen some of the ways in which 
snow surveys have been used as a tool to aid agriculture. In 
years of short water supply, as forecast from snow surveys, 
the acreage of land irrigated may be reduced; forage crops 
may be substituted for row crops; early maturing crops or 
those with low water consumption may be substituted for 
crops such as beets or potatoes which require large amounts 
of water and late irrigation. In orchards, the fruits may be 
thinned out and cover crops disked under early in the season; 
advance knowledge of short water supplies allows time to 
develop other supplies and to improve canals and laterals to 
decrease losses; maximum use may be made of spring flood 
water and all water users may be warned to cooperate in 
a concerted effort to reduce water waste. 

In years of heavy mountain snow cover and abundant 
water supplies, additional acreages may be irrigated and plans 
changed to grow crops which have a high water consump- 
tion requirement. Owners of diked lands can prepare in ad- 
vance for expected high water which will test the strength 
of their protective works. Managers of reservoired water sup- 
plies can provide early withdrawals with assurance of later 
inflow, thus protecting their own works and the property of 
individuals both up and down stream. 

The use of snow survey data in agricultural planning has 
grown tremendously since the first forecast was made for 
Lake Tahoe in 1913. Today's intensive utilization of water 
supplies together with the growth of multiple-purpose activi- 
ties in terms of basin-wide developments, will lead to more 
widespread and intensive utilization of snow surveys. 
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“What Is Professional Recognition?” 


RE YOU a professional agricultural engineer or a tech- 
nician? Following are excerpts from an article by N. W. 
Dougherty, dean of engineering, University of Tennessee, 
titled “What Is Professional Recognition’”’* which should be 
read by every member of the American Society of Agricul- 
tural Engineers: 

“Professional recognition may mean many things from 
certification by an official, or a self-appointed body, to general 
acclaim by the public at large. To be real and lasting, it 
must be deserved because of professional achievement, and 
such achievement must be acceptable to both the profession 
and the general public. Only trained professionals can dis- 
tinguish between good and excellent achievement, and con- 
sequently formal recognition must be by the profession itself. 
Fortunately the public will take professionals at their own 
estimate of themselves; consequently public acclaim becomes 
a reflection of the professional attitude of individuals toward 
themselves and their work. 

“Because of their background of design and construction, 
engineers are apt to think of recognition as something that 
they can design and build rather than as something that 
grows over a long period of time. They can, by taking thought, 
improve the climate or the conditions of growth, but they can- 
not force recognition by merely increasing the shifts and shout- 
ing a little louder. Its growth is more like the tree of the for- 
est than the quick responding plant of the greenhouse. Under- 
brush may be cleared and the branches may be trimmed, but 
the growth must be the result of good atmosphere, good cli- 
mate, and favorable conditions. 

“What do we mean when we talk about professional 
growth? There are certain qualities or characteristics which 
are peculiar to members of a profession, and the process of 
acquiring these qualities may be considered as professional 
growth for individuals. Obviously they must be first acquired 
by the individuals before they can become characteristic of a 
group. 

“Engineers individually can start recognition by person- 
ally adopting a plan of activity which will develop their own 
aptitudes and will show forth to the public that they are pro- 
fessional. 

“In 1946, the Committee on Professional Recognition of 
ECPD made a composite of many statements showing the at- 
tributes of a profession and its practitioners, as follows: 


ATTRIBUTES OF A PROFESSION 

“1 It must satisfy an indispensable and beneficial social 
need. 

_ “2 Its work must require the exercise of discretion and 
judgment and not be subject to standardization. 

“3 It is a type of activity conducted upon a high intellec- 
tual plane. 

_ “(a) Its knowledge and skills are not common posses- 
sions of the general public; they are the results of tested 
research and experience and are acquired through a special 
discipline of education and practice. 

“(b) Engineering requires a body of distinctive know]l- 
edge (science) and art (skill). 

“4 It must have group consciousness for the promotion of 
technical knowledge and professional ideals, and for rendering 
social services. 

“S It should have legal status and must require well- 
formulated standards of admission. 


ATTRIBUTES OF PROFESSIONAL PRACTITIONERS 
“1 They must have a service motive, sharing their ad- 


This is the first of a series of four editorials sponsored by the 
ASAE Committee on Professional Registration. —S. M. Henderson 
(chairman) and R. K. Frevert. 


*Published in The Registration Bulletin for June, 1947, of the 
National Council of State Boards of Engineering Examiners. 


vances in knowledge, guarding their professional integrity 
and ideals, and tendering gratuitous public service in addi- 
tion to that engaged by clients. 


“2 They must recognize their obligations to society and 
to other practitioners by living up to established and accepted 
codes of conduct. 


“3 They must assume relations of confidence and accept 
individual responsibility. 

“4 They should be members of professional groups, and 
they should carry their part of the responsibility of advanc- 
ing professional knowledge, ideals, and practice.” 


“If engineers perform their obligations to society, they 
should expect society to recognize them as they are. To get 
public respect and public esteem, the engineer must not only 
do his job well, but he must see to it that the general pub- 
lic understands the difference between a technician and a 
professional practitioner. Too often the title has been loosely 
applied to various skilled trades, thus confusing the concept 
in the public mind. The engineman, or engine operator, has 
been popularly called an engineer for many years; others of 
the skilled trades have assumed the title. 


“To get the public respect that engineering deserves, engi- 
neers must tell about their more complicated works in a 
language that the public can understand. Behind the technician 
there is a man who is doing mental work rather than exer- 
cising manual skill. His task should be shorn of its mystery 
and brought out into the open for general understanding. 
Popular writings on science and technology can be made to 
serve a very useful purpose in this age of power and machinery. 


“At the first annual meeting of ECPD a ‘minimum defini- 
tion’ of an engineer was written, as follows: 


“Graduation from an approved course in engineering of 
four or more years in an approved school or college; and a 
specific record of an additional four years or more of satis- 
factory practice. 


“Then was added the possible equivalent of a combination 
of study and practice which would simulate the above. It 
was hoped that this would be the requirement for member- 
ship in a society, for civil service recognition of professional 
grade and for beginning practice as certified by engineering 
registration. Probably the most universal form of certification 
today is state licensing or’registration. Some 92,000 engineers 
have been certified in this way. 


“At least one more step must be taken, and its urgency is 
becoming apparent as the years slip by. Under the Wagner 
Act all employees not earmarked as an arm of management 
may form collective bargaining units. Because of the in- 
tense activity of the trade unions, the impact of a collective 
economy will be felt by engineering professionals of all 
grades. Certainly we must define professional and confi- 
dential and we must be able to distinguish beginning pro- 
fessionals from the accepted non-professionals. Some work 
has already been done, but we are still in the early stages of 
a solution to this vexing problem. 


“If the engineer must give up his individuality in his search 
for economic security, he must conform to group classifica- 
tions. Already job analysis and job classification are spread- 
ing over into the professional fields, and this carried to its 
final conclusion will mean something comparable to jurisdic- 
tional activities in the trades. 


“The movement to get unity and professional recognition 
is more than forty years old. Much has been accomplished, 
but so much remains to be done that we are in danger of 
being appalled at the magnitude of the task. To get the 
answer we must think upon these things and search for meth- 
ods which will give us desirable solutions. The signposts have 
been set, the direction of movement is becoming apparent, our 
task will be to get into the movement personally and as 
groups.” 
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RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest. 
whether of federal or state agencies or of manufacturing and ser- 
vice organizations. This may include announcements of new pro- 
jects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA Notes on Heat Pump, Fertilizer Application, 
Commercial Processing, Farm Refrigeration, 
Corn Drying, Weed Control on Ranges 


New Heat Pump Project. The Farm Electrification Division of the 
Bureau of Plant Industry, Soils, and Agricultural Engineering, USDA, 
has joined the Kansas agricultural and engineering experiment stations 
in a cooperative research project on the heat pump. Preliminary in- 
vestigations of the reverse-cycle refrigeration principle have been spon- 
sored in the state by the Kansas Committee on the Relation of Elec- 
tricity to Agriculture, which also is actively interested in the new proj- 
ect. Warren C. Trent, appointed in September to the USDA Farm 
Electrification Division, will devote full time to the heat pump work, 
with headquarters in the agricultural engineering department of Kansas 
State College at Manhattan. A graduate of Oklahoma A. & M. College, 
where he taught mechanical engineering for a year following his service 
in the Navy, Trent received the MS degree in mechanical engineering 
from Purdue in August, 1948. His thesis was on heat transfer prob- 
lems in heat pump development. 

Tentative plans for the research work are to investigate problems 
connected with use of the ground as a source of heat and as a heat 
sink. Attempts will be made to determine the actual transfer coefficients 
for different types of soil under various moisture conditions. 


Fertilizer Application Problems. At the annual meeting of the Na- 
tional Joint Committee on Fertilizer Application held in Cincinnati, 
September 8, a number of the points made were of particular interest 
from the agricultural engineering standpoint. Equipment for fertilizer 
application was discussed in some detail by R. M. Merrill of Deere 
and Company. 

Fertilizer placement studies are being carried on at agricultural 
experiment stations throughout the country, and each year the volume 
of data available increases. Each year also, however, the magnitude of 
the fertilizer placement problem increases and new developments in 
agricultural science and technology as well as changing farming prac- 
tices emphasize needs for new work. 

One of the functions of the National Joint Committee is to as- 
semble and present for the guidance of equipment manufacturers the 
findings of research workers on effective application for maximum 
benefits from fertilizer. The booklet, “Methods of Applying Fertil- 
izers,"’ issued in April, 1938, by the Committee, contains the basic set 
of recommendations used by the industry in developing new machinery. 
A revision is planned for the near future. Mr. Merrill urged that in 
addition, attempts be made to interpret the results of the extensive ex- 
perimentation carried on each year by the National Joint Committee 
and put them into some type of summary for general use. 

Referring to a report made at the 1946 annual meeting by C. H. 
Zirckel, Mr. Merrill noted that, in the more than 20 years of the Na- 
tional Joint Committee's existence the equipment industry has suc- 
ceeded fairly well in providing equipment to apply fertilizers in the 
manner indicated by the available recommendations. 

“Many technical agricultural workers and farmers,”” said Mr. Mer- 
rill, “‘are somewhat dismayed at the apparent slowness of development 
of equipment for applying fertilizer in the way these individuals think 
gives superior results. However, to anyone familiar with the diffi- 
culties encountered and the time required to develop a piece of equip- 
ment suitable for relatively wide areas consisting of many different soil 
and field conditions, the delay is not surprising. The equipment manu- 
facturer must have some assurance of acceptance of the equipment be- 
fore major changes from previously acceptable designs are made. The 
use of fertilizers and their application has been such a controversial 
matter that it is very difficult for the manufacturer to determine what 
practices will be most effective or generally adopted.” 

Mr. Merrill reviewed progress in developing placement machinery 
for fertilizing various crops. As to corn, for example, he pointed that 
for many years corn planters have been supplied with the split-row 
or two-band distributor. This was developed before depth of fertilizer 
in relation to the seed was considered important. Placing fertilizer 
below the seed in bands on each side of the row presents an engineer- 
ing problem. There now seem to be indications that fertilizer on one 
side of the row may be satisfactory. If this proves to be true the task 
of deeper placement of fertilizer for corn at time of planting will be 
greatly simplified. In many cases the depth of seedbed is the limiting 
factor. Placement of fertilizer in hard ground below the prepared bed 
necessitates more rigid construction than is used in the conventional 
planter. 
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Community Processing. The farm and community processing work 
under W. M. Hurst in the Division of Mechanical Processing of Farm 
Products (USDA) now has William M. Bruce stationed at Athens, 
Ga., as associate agricultural engineer. A graduate of Virginia Poly- 
technic Institute, Bruce had ten years’ experience with the Soil Con- 
servation Service. 


This past summer's project in cooperation with the University ot 
Georgia has involved testing and development of machinery for small- 
scale processing of fruits and vegetables in community canneries and 
freezer-locker plants. Experimental and commercial machines were test- 
ed and demonstrated at various points throughout the state. One of 
these was a sheller designed for dry beans and peas which the engi- 
neers adapted to green beans and peas for freezing and canning. It 
can handle 300 or 400 lb per hr, whereas a worker can shell by hand 
only about 10 lb per hr. A blancher developed by the University of 
Georgia was further improved, and a commercial green bean cutter 
was also tested. 

This fall work will be started in testing and developing equipment 
for processing poultry and meat at locker plants. 


Grain Storage Staff Increased. Two new appointees to the USDA 
Division of Farm Buildings and Rural Housing assigned to grain stor- 
age investigations under the Research and Marketing Act are Philip B. 
Doherty and Fred R. Aldred. Doherty graduated in agricultural engi- 
neering from Iowa State College in June and is stationed at Ames, 
where W. V. Hukill is in charge of all small grain and corn starage 
work. Aldred is assisting Harold A. Kramer on the rice drying project 
at Beaumont, Texas. He has a BS in agricultural engineering from the 
University of Georgia. 


Other Research Appointments. Russell B. Stone has been appointed 
junior agricultural engineer in the Division of Farm Electrification. He 
is assisting Dr. O. A. Brown with the tobacco-curing studies at Oxford, 
N. C. Stone has BS degrees in both electrical engineering and agricul- 
ture from the University of Arkansas. 

George F. Sainsbury has joined the Division of Farm Buildings and 
Rural Housing at its station in Wenatchee, Wash., where he will de- 
vote his time to apple storage investigations. Sainsbury has been in 
refrigeration work with the York Corp. at Seattle. His degree in me- 
chanical engineering is from the University of Washington. 


Farm Refrigeration. In cooperation with the Housing and House- 
hold Equipment Division, Bureau of Human Nutrition and Home 
Economics (USDA), and the Texas and Washington agricultural ex- 
periment stations, the USDA Farm Electrification Division is launching 
a study of existing farm refrigeration facilities. Dr. Earl McCracken 
of the BHNHE and agricultural engineer Harry L. Garver have pre- 
pared a detailed schedule which they are taking to about 150 farms. 
Their principal interest is in the homemade walk-in-type freezer locker. 


New Cotton Ginning Laboratory. Work has begun on construction 
of the $190,000 Southwest Branch U. S. Cotton Ginning Laboratory 
at Mesilla Park, New Mexico, on the campus of the New Mexico 
College of Agriculture. A five-acre tract was donated to the United 
States for the laboratory by the State of New Mexico. The building 
will be equipped for studies by the Division of Mechanical Processing 
of Farm Products and the Cotton Branch of the Production and Mar- 
keting Administration on fiber production problems peculiar to the 
irrigated cotton areas of the Southwest. 


Plan Exchanges. Burke L. O'Neil has joined the staff of the USDA 
Division of Farm Buildings and Rural Housing as an associate archi- 
tect under J. Robert Dodge, in charge of the Plan Exchange Service. 
Work on the Northeast Plan Exchange is nearing completion and ex- 
tensive revision of the Southern Plan Exchange has beguh. 


Farm Machinery Mission. Roy B. Gray, chief of the USDA Farm 
Machinery Division, is serving as a member of the Farm Machinery 
Mission sent to the European recovery program countries by the Food 
and Agriculture Division of the Economic Cooperation Administration. 


Corn-Drying Information. Claude K. Shedd of the Division of 
Farm Buildings and Rural Housing, USDA, has prepared a multi- 
lithed publication summarizing the information obtained from the 1947- 
48 cooperative studies of mechanical drying of ear corn in cribs on 
corn belt farms. Issued as Information Series No. 89, of the Divisions 
of Agricultural Engineering, ‘Mechanical Drying of Corn on the 
Farm,” it attempts to make available for immediate use by farmers 
the best practical advice which the engineers can give based on their 
findings. 

Cooperating in preparation of the recommendations were the Grain 
Branch of the Production and Marketing Administration, USDA Ex- 
tension Service, and the agricultural experiment stations of Iowa, Illi- 
nois, Indiana, Ohio, and Michigan. Among the points discussed in the 
publication are filling and preparation of cribs for mechanical drying, 
recommendations for unheated air, drying tests with heated air, and 
general specifications for a portable heated air drier. There is also a 
limited discussion of problems connected with drying shelled corn. 


Manufacturers of drying equipment who participated in the co- 
operative testing program received a tech- (Continued on page 498) 
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fo cut cost 
eee SQaVEeE weight! 


¢ 
Where speeds are slow to medium . . . loads light 
to moderate, check these advantages of extended 
pitch roller chain for your designs. 


1. Cut Costs. Extended pitch roller chain is lower in cost. 


In many applications, it can be used with cast instead 
of cut-tooth sprockets, an important cost-cutting 
advantage. 


2. Save Weight. For a given strength, extended pitch 


chain is lighter than other type chains. 


3. Long-Life Efficiency. Extended pitch chains use stand- 


ard long-lasting roller chain round parts with side 
plates of the same material as standard roller chain, 
but double in length. 


4. Uniform Wear. Correctly applied, double strand ex- 


tended pitch chain conveyors will wear evenly. 


5. Save Space. Extended pitch chains take up less space 


.. + permit more compact design. 


For all the facts on extended pitch roller chains and how they 
can help you, write Baldwin-Duckworth Division of Chain 
Belt Company, 376 Plainfield Street, Springfield 2, Mass. 


» 
ALDWIN-REX 


| ROLLER CHAINS 


BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 
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Research Notes 
(Continued from page 496) 


nical report of results prepared by C. K. Shedd and L. E. Holman of 
USDA and A. W. Cooper of Purdue. 


Range Research. On October 9, some 3,000 visitors attended the an- 
nual field day at the USDA Southern Great Plains Experiment Station 
near Woodward, Okla. The enthusiastic crowd included farmers and 
ranchers from Texas, Kansas, Colorado, and New Mexico, as well as 
Oklahoma. Station superintendent D. A. Savage and his associates re- 
ported their findings from pioneering research, including the field of 
weed and brush control on pasture and range land. Experiments have 
been carried on for 7 years and are continuing. New data are obtained 
annually on additional phases of range operations and management. 

Since 1946 the station has done extensive work on chemicals for 
control of range brush and weeds. One proper application of 2,4-D 
has been found to be more effective, cheaper, and easier than mow- 
ing. The new weed killer has little harmful effect on range grasses 
and does not injure any class of livestock. 

A single pound of 2,4-D per acre in 5 gal of solution, including a 
gallon of No. 2 or lighter diesel oil per acre emulsified in the solu- 
tion to increase its effectiveness, has given complete eradication of 80 
per cent of the sagebrush plants and highly effective control of the 
rest, with some of the weak regrowth dying during the following 
summer. Higher rates of application proved no more effective. 

It will interest engineers to know that the station finds airplane 
application more effective than application with ground machines. 
Plane equipment needed for an efficient job includes a boom extending 
the width of the plane, effective nozzles, return-flow agitator, wind- 
driven pump, pressure gage, and tank and nozzle cut-off valves. The 
2,4-D solution is applied at flight spacings not exceeding 114 times the 
boom width. 

The experiments have shown that skunkbrush responds to 2,4-D 
about the same as sagebrush, while sandplum is more resistant. Al- 
though shinnery oak can be defoliated and much of the top growth 
killed, none of the plants have been eradicated in the tests con- 
ducted so far. 

According to information gathered by the Southern Great Plains 
station, more than 100,000 acres of sagebrush range was treated by air- 
plane spraying companies in 1948 at a total cost of $2.00 an acre, 
exclusive of flagmen, and some additional acreage has been sprayed 
by ground equipment at the same cost. 

Mowing of sagebrush and mechanical destruction of the plants with 
power-driven flail machines are also effective pasture and range im- 
provement practices. On a yearlong basis, mowing of sagebrush at the 
Woodward station has resulted in advantges of 80 per cent in carry- 
ing capacity, 4 per cent in gain per head, and 76 per cent in gain per 
acre. Summer-grazed mowed pastures have yielded a 45 per cent greater 
carrying capacity, 14 per cent more gain per head, and 78 per cent more 
gain per acre than unmowed pastures. 
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Agricultural Engineering in the Philippines 


TO THE EDITOR: 


I HAVE just been appointed head of the agricultural engineering di- 

vision, Bureau of Plant Industry, Philippines Department of Agri- 
culture and Natural Resources. More recently I have been trying (1) 
to introduce small farm machinery to our farmers to compensate for 
the acute shortage of working animals and (2) to open up large tracts 
of virgin land on the Island of Mindanao to mechanized farming. The 
former project was a failure because the small walking tractors with 
rotary tillers, after exhaustive tests in our paddy rice fields, proved 
to be very unsatisfactory, for the reason that they do not develop sufh- 
cient traction to make the tillage operation proceed smoothly. I believe, 
however, we can modify the design so as to substitute track layers for 
the rubber-tired wheels. 


The second project mentioned above was moderately successful, and 
I am now working, in a private capacity, with a group of agricultural- 
ists to help hundreds of small farmers in our densely populated region 
to migrate to Mindanao and start mechanized farming there collectively. 

At the present time the Philippines Government is embarking on 
a program of intensive production of rice and corn, including mechan- 
ization of farms to be opened up in the vast areas of virgin lands in 
many regions of the Philippines. One of the most important problems 
that has come up is the drying and storage of corn and combined rice. 
Hitherto neither individuals nor corporations have ever attempted stor- 
age of corn and rice on a large scale. We are therefore interested in 
securing information about the construction of rice drying equipment 
and grain elevators. 


: SANTIAGO R. Cruz 
Senior agricultural engineer 


Bureau of Plant Industry 
Philippines Department of Agriculture and Natural Resources 


New Federal and State Bulletins 


Farm Buildings Plans. Kentucky Agricultural Extension Circular 
397 (revised February, 1948). A catalogue of plans and other farm 
buildings information which the Kentucky Extension Service has avail- 
able for distribution. 

Floors and Pavements for Homes and Gardens, by H. E. Wichers. 
Kansas State College Bulletin No. 55 (Manhattan, January, 1948). A 
comprehensive 67-page bulletin on residential floors and pavements of 
all kinds. 

Farm Pond Building, by John R. Haswell, Charles G. Burress, and 
C. Howard Bingham. Pennsylvania Agricultural Service Circular 320 
(June, 1948). A practical guide for farm planning and construction of 
ponds. 

Electric Heating Cable for a Poultry Water Supply, by C. N. Tur- 
ner. Cornell Agricultural Extension Bulletin 734 (March, 1948). 
Practical information on materials, layout, and connections. 


THE GROUP ATTENDING THE ASAE NORTH ATLANTIC SECTION MEETING AT GUELPH, CANADA 


This is part of the group of 235 men, women, and children — members 
and friends of the American Society of Agricultural Engineers — making 
up the attendance at the meeting of the Society’s North Atlantic Section 
held on the campus of the Ontario Agricultural College at Guelph, 
September 8 to 10. The agricultural engineering staff of O.A.C., ably 
assisted by their wives and other members of the faculty and adminis- 
trative staff of the College, served as hosts and made the occasion a 
most happy one for the visitors. On the closing day of the meeting 
Massey-Harris Co., Ltd., entertained the group with a complimentary 
trip, with all the ‘‘trimmings’’, to the Canadian National Exhibition at 
Toronto. The first row in the picture includes the following officers or 


ex officers of the Section and the Society: (Reading from left to right 
R. C. Proctor, retiring vice-chairman, and H. E. Besley, retiring chair 
man, North Atlantic Section; A. J. Schwantes, president, ASAE; (reac 
ing from right to left) first man not identified, R. G. Harvey, past 
chairman, and K. H. Gorham, secretary-treasurer, North Atlantic Sec 
tion; Geo. A. Rietz, past-president, ASAE, and past-chairman, Nort) 
Atlantic Section. The new officers of the Section for the ensuing year 
are: Chairman, Ralph J. Bugbee, manager, farm dept., Central Vermon' 
Public Service Corp.; vice-chairman, H. N. Stapleton, head, agricultura! 
engineering dept., University of Massachusetts, and secretary-treasurer 
K. H. Gorham (re-elected), business manager, ‘‘Electricity-on-the-Farm 
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Report Maurice and Howard Smith, Lake Mills, Wis. 


It’s here! A new kind of electric barn cleaner — _—_mo gutter chains. Makes cross gutters unnecessary! 
one that ends the toughest, hardest, most back- Sted out olf Ge Geum Gheee thle cow bem 


breaking chore on the farm. “Before we got our : , 

Jamesway barn cleaner,” says Howard Smith, “it 9 pened ant nee ape Dy Rye 

took us 11/ hours to clean up after 41 cows. Now . P og YP 
ting a Jamesway cleaner in your barn. For free 


we do it ace angel literature, write James Mfg. Co., Fort Atkinson, 
Mr. Smith likes the Jamesway barn cleaner best — Wisconsin, Dept. ..... 


because of its new, exclusive shuttle action. It uses 


HOW IT WORKS 


PULL STROKE. Hinged blades attached to square 
tube pull manure 8 feet at a single stroke. No 
gutter chains to wear, rust, or break. 


PUSH STROKE. Blades fold against tube and ; 

slide past manure. This repeated shuttle action : : “tala” ene * 

quickly cleans the gutter, Power unit and load- : © oe baad Nig ehaxcsheth " gmt, one i 

er are outside the barn. way. barn cleaner. This barn i is 1 00 
_ with Jamesway plans and equipment. — 


SSR 


¥ Check this Jamesway Chart to see how much time you can save 


=" Jamesway Sa 
= Jamiesway = 


Save up to 40 min- Save up to 30 min- Save up to 10 min- Save time and feed DEALER 
utes a day with utes a day with utes a day with with Jamesway ‘‘Pork 
Jameswoy feed truck, Jamesway water cups. Jamesway ventilation. Maker’ hog feeders. 


The World's Largest J M f C Ft. Atkinson, Wis. 
Manufacturer of Barn r Elmira, N. Y. 
and Poultry Equipment c m e Ss Gg bd © e Oakland, Calif. 
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NEWS SECTION 


Toledo Host to Michigan Area Section 


pay USDA Engineering Laboratory at Toledo, Ohio, played host 
to the Michigan Area Section of the American Society of Agricul- 
tural Engineers, for its fall meeting, Saturday, October 23. A total of 
67 members and guests registered for the meeting. “New Develop- 
ments and Equipment for Spraying and Dusting Agricultural Crops” 
was the general subject for the meeting. 

For the morning session, Frank Irons, senior agricultural engineer 
at the Laboratory, divided the visiting group into three parts, which 
rotated in observing three phases of the work at the Laboratory. Mr. 
Irons explained and demonstrated special equipment for research on 
dusts and dusting, including the uniform dust feed mechanism devel- 
oped at the Laboratory. Orve K.-Hedden showed experimental and 
modified commercial spraying, dusting, wet dusting, and steam dispersal 
equipment. Dr. C. H. Batchelder, entomologist, presented the spray and 
dusting material side of the research being handled at the Laboratory, 
with particular emphasis on the corn borer problem. He showed the 
need for close cooperation between the scientist and engineer in working 
out materials satisfactory from a pest control and crop tolerance stand- 
point and having characteristics favorable to mechanical distribution. 


At noon the group moved to the Hillcrest Hotel for luncheon and 
the balance of the program. M. L. Bailey of Michigan State College, 
who was in charge of the program, introduced Dan M. Guy, agricul- 
tural engineer, Ethyl Corp., and chairman of the Section. As chairman, 
Mr. Guy introduced several of the guests present, and called on Frank 
W. Peikert, secretary of the Section, to announce the next meeting of 
the Section. Mr. Peikert reported that the Section is to meet next 
on Saturday, February 12, at Michigan State College, East Lansing, 
for a program featuring the utilization of agricultural resources. 


A. W. Farrall, head of the agricultural éngineering department at 
Michigan State College, and chairman of the local arrangements com- 
mittee for the Annual Meeting of the ASAE at East Lansing next 
June, pictured for the group the significance to the local area of having 
the national meeting held in Michigan, and the responsibility in- 
volved. He indicated that a plan had been set up under which mem- 
bers of the Section connected with Michigan State College would be 
responsible for matters on which their connection and knowledge of 
the local situation would be of particular value. Other members of 
the Section are to be responsible for other phases of local arrange- 
ments utilizing their special abilities and familiarity with the state and 
immediate surrounding areas. 


During the afternoon the Section heard two papers. Dr. Herbert 
A. Crandell, superintendent, Toledo Area Sanitary District, told how 
mosquito control work was started and is being carried on in the area. 
Dr. Harold A. Waters, of the technical division, Sherwin Williams 
Co., spoke on problems and developments in spraying and dusting 
materials. 


Chicago Section Visits Research Center 


ped PROVED to be a “Red Letter Day" indeed for the Chicago 
Section of the American Society of Agricultural Engineers, oc- 
curred on October 11 when members and friends of the Section were 
the guests of the International Harvester Company at its Manufactur- 
ing Research Center in Chicago. 


Nearly 200 persons attended this interesting and educational event. 
After assembling early in the afternoon at the Research Center, they 
were addressed by M. C. Evans, manager of the Center, who explained 
its purpdése and described the scope of the Company's research activi- 
ties. Following Mr. Evans’ talk, nearly three hours were spent in 
touring the Center where the work of each of the several laboratories 
was explained as the tour progressed. 


Following the tours, dinner was served at the Center with the com- 
pliments of the Company. 


A short program followed the dinner, which was presided over by 
W. R. Peterson, chairman of the Chicago Section, and in charge of the 
Harvester Company's experimental farm at Hinsdale, Illinois. Mr. 
Peterson first introduced A. E. W. Johnson, director of engineering, of 
the International Harvester Company, who spoke briefly. The guest 
speaker of the evening was Dr. W. E. Carroll, associate director of 
the Illinois Agricultural Experiment Station, who discussed the sub- 
ject of agricultural research. 

A short business meeting of the Chicago Section followed the pro- 
gram, the principal feature of which was the election of new officers 
for the ensuing year. Those elected include the following: Chairman, 
D. G. Womeldorf, manager of agricultural sales, Public Service Com- 


CL ULL OL Lu LL A 


A.S.A.E. Meetings Calendar 


November 12 and 13—PENNSYLVANIA SECTION, Lewiston and 
State College, Pa. 
December 13-15 — WINTER MEETING, Stevens Hotel, Chicago. 


January 31 to February 2 — SouTHEAST SECTION, Louisiana 
State University, Baton Rouge, La. 


February 3— Paciric Coast SECTION, University of Cali- 
fornia, Davis. 


June 20 to 23 — ANNUAL MEETING, Michigan State College, 
East Lansing, Mich. * 


pany of Northern Illinois; vice-chairman, J. H. Wessman, editor, 
Consumer Relations Department, International Harvester Co., and C. R. 
Olson, manager, Olson Management Service; secretary-treasurer, H. F. 
Carroll, manager, farm equipment division, Montgomery Ward & 
Company. 


Stapleton New A-E Head at U. of M. 


Be rrecuve September 1, Herbert N. Stapleton officially became head 
of the agricultural engineering department at the University of Massa- 
chusetts, Amherst. For the past year, Mr. Stapleton has been serving 
as acting head of the department. 


Georgia Section Holds Fall Meeting 


T= GEORGIA Section of the American Society of Agricultural En- 
gineers held its fall meeting in Athens, October 8 and 9. The 
program was a varied assortment of subjects dealing with the prob- 
lems and opportunities existing in the various fields of agricultural en- 
gineering within the state. The 42 persons attending this meeting were 
brought up to date on many of the agricultural engineering activities 
in Georgia. The high light of the meeting was reached in R. H. Drift- 
mier’s talk on coordinating all agricultural engineering effort, in which 
he stressed the responsibility of agricultural engineers for doing more 
basic research and the need for better coordination of all engineering 
effort within the profession. 


It was decided by those present that the spring meeting of the 
Section would be a fishing expedition on the Gulf of Mexico, as has 
been the custom for a number of years. 


British Ag Engineers Announce Meetings 


UR OPEN meetings of the Institution of British Agricultural En- 
gineers for the fall and winter were recently announced. 


The first was held October 19, with A. R. Williams of the Rural 
Industries Bureau discussing the training of agricultural mechanics. 


On November 30, P. C. Finn-Kelcey is scheduled to present the 
application of barn hay drying, with particular reference to the British 
Isles. 


Recent development of agricultural spraying equipment is to be re- 
ported by W. E. Ripper when the Institution meets January 18. The 
program for a meeting March 1 is to be announced later. 

All meetings are to be held at the Institution of Electrical Engi- 
neers, Savoy Place, London, WC 2, England, beginning at 2:30 p.m. 


New Farm Structu’es Curriculum at Wisconsin 


NEW 5-year curriculum in agricultural engineering specially 
planned as foundation training for engineering work in the farm 
structures field, has been announced by the University of Wisconsin. 


In a total of 172 semester credits, the curriculum calls for 48 
credits in general engineering and mathematics courses, 26 credits in 
agricultural engineering courses, 24 credits in civil engineering, and 12 
credits in mechanical engineering. Other studies in the curriculum 
are grouped as 22 credits in general courses, 33 credits in general ag- 
ricultural courses, and 7 elective credits. 


The 26 credits in agricultural engineering include courses in surveys 
and structures, farm mechanics, architectural drawing, home archi- 
tecture, farm architecture, seminar, and special problems. Three new 
courses in home architecture have been provided to round out this 
curriculum. The agricultural engineering courses are scheduled in the 
second, third, and fourth years of the curriculum. 
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In order to simplify the identification of Douglas fir 
plywood grades, manufacturers have adopted a new 
A-B-C system of grade-marking. 


Plywood is manufactured in two distinct types—Ex- 
terior and Interior. Within each of these two types are 
several appearance grades. These grades—of either 
Exterior or Interior type—are determined by the ap- 
pearance quality of the outer plys (face and back 
veneers). 


Now, there are just four such qualities of veneer— 
A, B, C and D, in order of appearance quality. 


Highest in appearance quality — “A” veneer — is that 
formerly known as “Sound.” “B” veneer is a new qual- 
ity, also known as “Solid,” which presents a firm, solid 
surface, free from open defects. “C” and “D” veneers 
may contain certain restricted defects which do not 
affect panel serviceability, and are used where appear- 
ance is not important. 


*As the new A, B, C, D veneer designations are 
being introduced, industry grade-trademark- 
ing of panels provides for designation either 
by letters or by previous terminology. Thus, 

. as listed above, grademarks on panels may 
read either ‘‘PlyShield A-C” or ‘‘PlyShield 
SolS” (Sound 1 Side). 


A New, Simplified A-B-C System of Grade 
Identification for Douglas Fir Plywood Is 
Now in Effect. 


Douglas Fir Plywood Is Now Produced in 
Accordance with New U. S. Commercial 
Standard CS45-48. 


GRADES OF EXTERIOR-TYPE 


EXT-DFPA*A-A (Sound 2 Sides) 
EXT-DFPA*A-B (Sound 1 Side, Solid Back) 
EXT-DFPA+*PlyShield* A-C (Sound 1 Side) 
EXT-DFPA¢*UtilityeB-C (Solid 1 Side) 
EXT-DFPA»*Sheathing*C-C 
EXT-DFPA*Concrete FormeB-B (Solid 2 Sides) 


GRADES OF INTERIOR-TYPE 


InterioreA-A*DFPA (Sound 2 Sides) 

Interiore A-B*DFPA (Sound 1 Side, Solid Back) 
PlyPanel*A-D*DFPA (PlyPanel Sound 1 Side) 
PlyBase*B-D*DFPA (Solid 1 Side) 

PlyScord* C-D*DFPA (Sheathing) 
PlyFormeB-B*DFPA (Solid 2 Sides) 


The new U. S. Commercial Standard CS45-48 for 
Douglas fir plywood becomes effective November 1, 
1948. The Commercial Standard booklet contains com- 
plete data on the new system of grade identification* 
and new grade-trademarks, and sets forth more strin- 
gent performance requirements for Exterior-type ply- 
wood. A free copy will be mailed to any point in the 
United States. Send the coupon below. : 


eraser iar enna 


DOUGLAS FIR PLYWOOD ASSOCIATION 
Tacoma 2, Washington 


GENTLEMEN: Please send me my copy of the new U. S. 
Commercial Standard CS45-48, which contains new grade des- 
ignations and new grade-trademarks for Douglas Fir Plywood. 
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i =—sHELPING THE AMERICAN FARMER 


S! 
20 YEARS IN THE FIELD OF PRACTICAL RESEARCH 


SISALKRAFT SILOS: 


SAI 


wetee 


DO A BETTER JOB 


sila oats a a 
BBE ore SE ea eo 


It was back in the late ’20s . . . on a farm in the 
dairy belt . . . snow-fence lined with SISALKRAFT 
was used to form walls for a2 temporary silo. Filled 
with silage, it looked like a practical idea . . . but 
the SISALKRAFT (as it then was made) was rotted 
through by silage acids. 


SISALKRAFT researchers analyzed the cause of 
this failure . . . soon developed an acid-resisting 
SISALKRAFT that solved the major part of the 
problem . . . engineered some simple, improved 
adaptations of the SISALKRAFT-lined snow-fence 
tor silos . . . and started the movement that has 
since resulted in hundreds of thousands of success- 
ful SISALKRAFT silos throughout the past two 
decades. Last year, at very low cost, farmers built 
more than 50,000 such silos, in capacities of 20 to 
200 tons . . . thus saving untold tons of silage 
that might have been wasted. 


SISALKRAFT Practical Research has been con- 
tinuous . . . aiming always to help the American 
Farmer do a better job, economically . . . as evi- 


denced by many similar achievements of SISAL- 
KRAFT on the farm. 


Should you have a problem where a remarkably strong, 
waterproof paper might be helpful, please write to 
Dept. AE 


e SISALKRAFT C 
205 \ » Wacker Drive, Chicago, 6 O35 
sore ‘sold by Lumber Deale rs throw 


2 ae ff 


KRAFT “CASE HISTORIES” OVER A PERIOD OF 


Personals of A.S.A.E. Members 


— 


L. L. Boyd, until recently a research fellow in agricultural enginecr- 
ing at Iowa State College, was recently appointed assistant professor >f 
agricultural engineering at Cornell University, Ithaca, N. Y. 

Roy G. Brandt, until recently a consultant with the Lavers Engi- 
neering Co., is now employed as design engineer at The Oliver Corps. 
plant at South Bend, Indiana. 


Gavin C. Bristow, a recent graduate in agricultural engineering of 
Virginia Polytechnic Institute, is now employed as a junior desicn 
engineer with the David Bradley Mfg. Works, Bradley, III. 


Earle F. Cox, formerly a research engineer for Allis-Chalmers Mt 2. 
Co., recently accepted appointment as research professor of agricultural 
engineering at the University of Massachusetts, Amherst. 


Everett H. Davis recently resigned as irrigation specialist with the 
Georgia Agricultural Extension Service, to become associated as irri- 
gation engineer with Irrigation Equipment Inc., Eugene, Ore., manu- 
facturers of the Stout Cutler valves, and related items for portab'e 
sprinkler irrigation systems. Mr. Davis will be located at 2315 15:h 
St., San Francisco 14, Calif. 


Sterling Davis, a 1947 graduate in agricultural engineering of Utih 
State Agricultural College, is now employed as irrigation engineer :n 
the Division of Irrigation, Soil Conservation Service, U. S. Depart- 
ment of Agriculture, and is located at Boise, Idaho. 


Donald L. DuBois, formerly assistant civil engineer, Soil Conser- 
vation Service, USDA, stationed at Walla Walla, Wash., is now re- 
gional conservation engineer, Indian Service, USDI, with headquarters 
at Swan Island, Portland, Ore. He will be in charge of soil conserva- 
tion engineering work on Indian-owned lands in Oregon, Washington, 
Idaho, California, and Nevada. 


Howard H. Engelbrecht, a graduate in agricultural climatology of 
Iowa State College, is now employed as meteorologist with the U. S. 
Weather Bureau office at 50 Fulton’ St., San Francisco. 


Angus H. Franklin, formerly veterans agriculture teacher of the 
Florida State Department of Education, is now agricultural representa- 
tive of Gibbs Equipment Division, Tallahassee, Fla., distributors of 
Massey-Harris and Caterpillar products. 


W. T. Graham recently resigned as buyer, farm equipment di- 
vision, Montgomery Ward & Co., to accept a position as farm equip- 
ment buyer for Jim Brown Stores, Inc., Cleveland, Ohio. 


Wesley W. Gunkel has resigned as instructor in agricultural engi- 
neering at Iowa State College, to accept appointment as assistant pro- 
fessor in the agricultural engineering department of Cornell University, 
Ithaca, N. Y. 


Allen M. Hewlett, formerly connected with the Kekaha Sugar Com- 
pany, Ltd. of Hawaii, is now assistant superintendent of mill engineer- 
ing for the United Fruit Sugar Co. at Preston, Oriente, Cuba. 


George B. Hill, formerly head of the engineering department of the 
John Deere Ottumwa Works, is now chief engineer of the New Hol- 
land Machine Division of The Sperry Corp. at New Holland, Pa. 


Paul W. Jenicek, formerly a structural designer for Stone and 
Webster Engineering Corp., is now employed as a structural draftsman- 
designer for Jones and Laughlin Supply Co. at Tulsa, Okla. 


Earl G. Johnson, formerly a zone conservationist of the USDA Soil 
Conservation Service, is now an agricultural engineer in the Depart- 
ment of the Army, Natural Resources Section, General Headquarters, 
Supreme Commander Allied Powers, and is engaged in the reclamation 
and development of ex-military and other uncultivated lands. 


Marion G. Krebs has been promoted from his work in the sales 
department of the John Deere Plow Co., at Portland, Ore., to assistant 
sales manager of the John Deere-Lindeman Co., Yakima, Wash. 


George L. Kurchinsky, formerly sales engineer, Hertzler and Zook 
Co., is now employed as engineer by the Eureka Mower Co., Utica, NY. 


J. Dewey Long, who served last year as consulting agricultural e: gi- 
neer to the Ministry of National Economy of Colombia, and who ‘vas 
previously director of education and market research of the Dou: las 
Fir Plywood Assn., recently accepted appointment as special assistan: to 
A. W. Turner, head of agricultural engineering research (BPISAE), U. 
S. Department of Agriculture. Mr. Long will participate in deve! op- 
ment of cooperative studies with other scientific groups on rese: ch 
having engineering implications. An integrated approach to rese:<ch 
problems has been fostered in the USDA Agricultural Research Adp in- 
istration, with the different subject matter specialists working as at: am 
to find the answers, and the appointment of Mr. Long will direct ad- 
ditional attention to the engineering phases. 

John L. Marsh, formerly an engineer for Wood Brothers Thres ‘er 
Co., is now supervisor of implement engineering at the Rock Islnd 
Works of J. I. Case Co., Rock Island, III. 

W. McNab Miller, until recently a graduate student in agricult :ral 
engineering at the State College of Washington, was recently appointed 
instenctor and research engineer in agricultural engineering at the | ni- 
versity of Wyoming, Laramie. (Continued on page ‘4) 
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coors 


@A short lifetime ago, 
if you were to predict that horses and mules were 
on the way out as sources of power . . . that one 
man in one day would pick 20 to 30 acres of corn 
. . . combine up to 50 acres of wheat . . . reduce 
silage-making to a single field operation of cut- 
ting, chopping, and loading . . . you’d be classed 
as a visionary, a crank, a dreamer. 

Today these are realities .. . and farm work is 
easier, leisure more plentiful, and life more full. 

For more than a hundred years, Massey-Harris 
has played a major part in this farm modernization. 
The beginning was the ox-drawn mower in 1847. 


Progress marches on with a great line of easier- 
to-handle tractors; faster operating, more efficient 
plows, planters, cultivators, hay tools; grain and 
labor-saving Self-Propelled Combines; task-light- 
ening Self-Propelled Corn Pickers; the Forage Clip- 
per that cuts, chops, and loads silage in a single 
operation. 


Ask your Massey-Harris dealer for a copy of 
the Buyers’ Guide which describes in detail the 
many Massey-Harris tools — tools that have made 
American farmers the most prosperous and most 
productive in the world. Or, write for a copy 
direct to Massey-Harris Company, Racine, Wis- 
consin, Dept. 195. 
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Personals of A.S.A.E. Members 


(Continued from page 502) 
Charles L. Martz, a recent graduate in agricultural engineering from 


Michigan State College, is now employed as an experimental engineer 
at the Springfield, Ohio works of The Oliver Corp. 


O. C. Nordahl of Rilco Laminated Products, Inc., has been named 
field representative of the company for its territory in western Kansas 
and Nebraska, eastern Colorado, and southeastern Wyoming. His head- 
quarters will be P. O. Box 535, Manhattan, Kans. 

Bernard L. Parsons has been appointed an instructor in the agri- 
cultural engineering department at Virginia Polytechnic Institute, Blacks- 
burg. 

Joe T. Rogers, a recent graduate in agricultural engineering of the 
A. & M. College of Texas, recently received appointment as an engi- 
neer for the Soil Conservation Service, USDA, and will be located at 
Rockwell, Tex. 

Rodney P. Ryker, formerly supervisor of hydraulics, Washington 
Department of Conservation and Development, is now district engineer 
for The Asphalt Institute with headquarters at Seattle. 


tion and meet the standards of the Farm Equipment Institute. 


chanical or hydraulic depth stops. 


other Industrial Hydraulic Equipment on request. 


es Bendix-Pacific offers you the benefit of 11 
years’ experience in the design and manu- 
facture of low cost, reliable hydraulic cyl- 
inders of all types. Engineering facilities are 
available to assist with your design require- 
ments or we'll quote to your specifications. 


Hi ere DIVISION * BEND: 


RELIABLE PERFORMANCE * COMPETITIVELY PRICED 


Bendix-Pacific makes use of seamless tubing and advanced manufac- 
turing techniques in the production of this line of hydraulic cylinders 
for agricultural use. They are precision engineered for reliable opera- 


These cylinders, which are being used by several tractor manufac- 
turers, are lighter in weight—simpler in design—which materially aids 
in the lifting, handling and attaching required in their use. The 
heads can be rotated to any position, permitting hydraulic connections 
to be made from any side or angle. They can be furnished with me- 


Detailed information will be gladly furnished on these cylinders and 


J. P. Schaenzer, head, electro-agriculture section, technical standards 
‘division, Rural Electrification Administration, USDA, is the author of 
a paper, entitled “Electric Equipment for Poultry Production in the 
United States”, which he prepared especially for presentation at the 
8th World’s Poultry Congress held at Copenhagen, Denmark, on Au- 
gust 20. 


M. A. Sharp, head, agricultural engineering department, University 
of Tennessee, has been selected by the U. S. Department of Agricul- 
ture as head of a six-man mission to determine farm machinery needs 
in 16 European countries, including the type of farm machinery needed 
and the amount of farm equipment which can be produced by industry 
in each country. This will be the second recent European agricultural 
trip for Mr. Sharp; during the past spring, he was sent to Greece by 
the USDA to help train Greek teachers in the use of farm machinery. 
The group will visit countries under the Economic Cooperation Admin- 
istration. Other members of the ECA team will be two representatives 
from the USDA, an agricultural economist, and two men from the 
farm machinery industry. 


John P. Spielman is now employed as power use specialist (Region 
7), Rural Electrification Administration, and is located at Fountain, 
Colo. 


Stanley C. Swanson recently resigned as 
engineer for the Gates Rubber Co., to accept 
a similar position in the V-belt department 
of Boston Woven Hose & Rubber Co., Cam- 
bridge, Mass. 


Robert H. Vahrenkamp, formerly a dis- 
trict conservationist of the U. S. Soil Con- 
servation Service, is now director of the soil 
and water conservation program of the 
Guadalupe-Blanco River Authority, an agency 
of the State of Texas with powers and re- 
sponsibilities to develop and conserve the 
soil, water, and forest products of the two 
streams and their watersheds. His program is 
primarily one of construction in cooperation 
with six soil conservation districts. 


Vernon G. Woods has resigned as junior 
agricultural engineer engaged in cotton me- 
chanization work at the Mississippi Delta Ex- 
periment Station, to accept a position as ag- 
ricultural engineer in soil conservation work 
with the Indian Service, U. S. Department of 
the Interior, on the Shoshone Indian Reserva- 
tion at Owyhee, Nev. - 


New Federal and State 
Bulletins 


Modified Short-time Pasteurizer for Farm 
and Home Use, by E. O. Anderson, W. A. 
Junnila, and Patricia MacLeod, University of 
Connecticut. (Reprint from American Milk 
Review, June, 1948). 


Disk Plows and Their Operation, by I. F. 
Reed. USDA Farmers’ Bulletin No. 1992 
(May 1948). Comparison with moldboard 
plows, standard and vertical disk plows, 
hitches, adjustment and operation, care, draft 
and penetration. 


Farm Freezers, by William H. Knight 
eo and J. W. Martin. Idaho Farm Electrifica- 
ae tion Leaflet No. 3. (July, 1948). A four- 
ek page digest on choices as to building or buy- 
ing, type, size, and cost. 


Evaporation from Water Surfaces in Calli- 
fornia, prepared by Arthur E. Young. Cali- 
fornia Department of Public Works Bulletin 
No. 54A (1948). Presents basic data sup- 
porting the summary by the same title pub- 
lished in 1947 and previously noted (p. 
82, Feb., 1948). 


Suggested Plans for Vacation Buildings. 
by C. A. Gunn. Michigan Agricultural 
Extension Service, Tourist and Resort Series 
Folder R-303 (May 1948). 

A 9x16-inch sheet, folded to 4x9-inch 
size, printed on both sides, showing floor 
plans and elevation views of cabins, cottages. 
and lodges. Plan numbers suggest that fur- 
ther information is available on each of thc 
several plans outlined. 
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“BREAKAWAY COUPLINGS” 


FOR HYDRAULICALLY OPERATED 
FARM IMPLEMENTS CONNECTED 


The new Aeroquip “Breakaway” Coupling | 
is a twin unit connecting both pressure 
and return lines between tractor and 
implement. An external tug on the hose 
lines, or tripping the trigger, disconnects 
the coupling. When uncoupled, both halves 
automatically seal, keeping hydraulic fluid 
in and preventing dirt or air from entering 
the system. Lines are easily reconnected 
even when under pressure. 


Standard Self-Sealing Coupling halves can 
be connected to either of the halves on 
the “Breakaway” for operation of loaders, 
jacks, lifts, or other hydraulic accessories. 


AEROQUIP HOSE LINES 


ON THE JOB WHERE HYDRAULIC POWER IS NEEDED 


Use Aeroquip Flexible Hose Lines with detach- back on the job. Aeroquip high quality Flexible 


able and reusable end fittings for making your Hose Lines reduce maintenance costs, eliminate 
own hose assemblies to desired lengths. Avoid leakage, and reduce overhaul time. They with- 
unnecessary delays for repairs . . . it takes just stand heat, cold, and vibration, and eliminate 
a few minutes to reassemble the fittings on a the installation costs of forming and fitting 
new length of hose and your equipment is rigid piping. 


Aeroquip for Better Performance, Maintenance and Service 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN 


303 WAREHAM BLDG., HAGERSTOWN, MD. @ 2912 N.E. 28TH ST., FORT WORTH, TEXAS @ 1051 NORTH HOLLYWOOD WAY ,BURBANK. CAL. 
1419 2ND AVE. SO,, MINNEAPOLIS 4. @ IN CANADA: 72-74 STAFFORD STREET, TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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More than ever before farmers look to agri- 
cultural engineers for advice in planning and 
building adequate grain storages. Whether these 
farmers hold their grain for feed or for later sale, 
they must protect it from damage or destruction 
by fire, moisture, wind and vermin. 


Your advice will be sound if you recommend 
concrete granaries. They make ideal storages. They 
are firesafe, clean, dry, ratproof and safe from 
windstorms that often damage less sturdy con- 
struction. These are the reasons why practically all 
the large grain elevators in the country are built 
of concrete. 


The advantages of concrete granaries are avail- 
able to any farmer, whether he produces 1,000 or 
100,000 bu., but concrete grain storages should 
be engineered to individual requirements and to 
local conditions. That’s the kind of helpful service 
that American farmers depend upon you for. 


PORTLAND CEMENT ASSOCIATION 
Dept. 11-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portand cement 
and concrete through scientific research and engineering field work 


506 


Engineering and Population Pressures 
(Continued from page 475) 


In the words of Warren S. Thompson, “Since the middle 


_ of the 18th century, the population of Occidental lands has 


undergone a growth in numbers and a change in distribution 
which . . . . is unprecedented. These revolutionary changes 
. ... are for the most part by-products of scientific knowl- 
eige .... Pushed to it, we are endeavoring to develop new 
means of sustaining human life. . . . . If man continues his 
unthinking exploitation, it will take more than a research 
chemist to insure survival.” 

What these scientists are saying is that, on a finite planet, 
increases in population and their use of resources cannot cor- 
rectly or safely be considered as mathematical progressions 
which will continue to infinity. Neither can it be expected that 
a level will be reached painlessly and without human effort. 
It is time to anticipate that human population can reach and 
temporarily exceed the supporting capacity of the earth. Pop- 
ulation will be limited by moral force, or by biological forces 
such as hunger, war, and pestilence, or by both. 

During much of the period since Malthus pictured this 
problem more than 100 years ago, his theory has been largely 
discredited. Science, engineering, and industry have increased 
production of the physical means of living even more rapidly 
than the population has increased in Occidental lands. The 
direct result has been an improvement in levels and standards 
of living. 

But this has been accompanied by large-scale exploitation 
of exhaustible resources. Even assuming the full potential de- 
velopment of substitute resources, synthetic materials, and 
economic large-scale recovery and reuse of important mate- 
rials, it is difficult to see how production can keep ahead of 
population increase for very much longer. 

The development and popular acceptance of new concepts 
of the relative moral and humanitarian merits of alternative 
quantity or quality living may be a slow process. Meanwhile 
population will continue to increase. Engineers can anticipate 
that the increase may complicate their working conditions as 
well as their subject matter. 

With reduced elbow room and freedom of action, engi- 
neers will be called upon to further improve utilization and 
conservation of the forces and materials of nature, for the 
benefit of more people, over longer life spans. In doing it 
engineers will be required to deal effectively with the physical 
aspects of congestion, its transportation bottlenecks, sanitary 
hazards, and conflicting interests in the use of limited space 
and resources, to name a few. 

Agricultural engineers will be particularly concerned be- 
cause of their close association with the basic production of 
food and fiber necessities, with resources which can be con- 
served and renewed to a greater extent than many other re- 
sources, with farm needs for space in which to operate most 
efficiently, and with the farm source of much of our popula- 
tion increase and best leadership. 


New Literature 


PROFESSIONAL REGISTRATION LAWS AND THE ENGINEER, by A. M. 
Sargent. Paper, 60 pages, 514x814 inches. Indexed. A. M. Sargent 
(19699 John R. St., Detroit 3, Mich.). $.75 (lower prices on quantity 
orders). 

Subtitled “An Examination of the History and Facts Behind Pro- 
fessional Registration for Engineers,” this purports to be an imparti.| 
study of the subject in the interest of the profession. The author is 2 
doctor of engineering and a registered professional engineer with lon: 
experience in the machine tool engineering field. 

So much has been said for registration of engineers that it ma’ 
be surprising to some to encounter a viewpoint indicating that ex 
isting registration laws have some bad features as well as good one:. 
and that injustices and iniquities have arisen in the administration ©! 
the laws. The author suggests remedies for these adverse condition:. 

Various aspects of the subject indicated by subheadings are: How 
registration began; licensing of other professions; can professional status 
be attained by legislation?; Illinois court attacks vital points of regis- 
tration laws; what is engineering and who is an engineer?; who is 4 
professional engineer?; engineers who should not be licensed; exemp- 
tions; licensing and collective bargaining; how licensing can affect inci- 
vidual engineers; registration as it affects (Continued on page 50*) 
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SEE HOW MODERN POULTRY AND 
HOG HOUSES ARE BUILT WITH 


QUICKLY AND STURDILY! 


Rafters 


T’S EASY to see how modern poultry and hog 

houses are built both swiftly and sturdily when 

you look at their framework of Rilco glued and 
laminated rafters. 

One of the most important developments of our 
times in building materials, Rilco Rafters offer 
extraordinary strength for their size—more than 
four times the strength of nailed laminated rafters 
of the same size. They rise direct from the founda- 
tion or sill and transmit wind stresses and other 
roof loads to the foundation. The building, whether 
large or small, is an integrated structural whole. 


Such weak points as the juncture of the roof and © 


sidewalls are eliminated, and there is a gain in 
usable space because of the reduced need for 
supporting posts. Clear spans of 100 feet or more 
are commonplace. 

Building with Rilco Rafters is surprisingly fast 
and easy. They come factory cut and drilled, ready 
for erection with a great saving in time and labor. 
No special tools are needed. 

There are Rilco Rafters, arches and trusses for 
all types of farm and commercial buildings. Fac- 
tory-fabricated and engineered, they provide the 
modern, labor-saving shortcut to sound, efficient 


RILCO 


Laminated PRODUCTS, INC. 


FIRST NATIONAL BANK BUILDING + ST. PAUL 1, MINN. 
Eastern Division: Wilkes Barre, Pa., Western Division: Sutherlin, Ore. 


AGRICULTURAL 


ENGINEERING for November 1948 


TYPE 30 
LAYING HOUSE 


TYPE 32 


HOUSE 


RILCO SECTIONAL 
POULTRY HOUSE 
(Portable) 


TYPE 34 
HOG HOUSE 


(Portable 
comes apart 
for use in 
sections as 
open, airy 
farrowing 
houses.) 
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New Literature (Continued) 


engineering firms; examination and experience requirements, and admin- 
istration of registration laws. 

The author concludes that the original intent of the laws is sound 
and valid; that they should be inforced in the interest of the public, 
on matters in which the public is not free to exercise its own self- 
interest and judgment; that these instances need to be more precisely 
defined; that further registration should be permissive rather than man- 
datory, and that confusion, lack of uniformity, and vagueness of present 
laws might easily bring dishonor and chaos to the profession. 

TENTATIVE FUNCTIONAL REQUIREMENTS FOR CONDITIONING AND 
StorRING FarM Crops. An 814x11-inch folder with a table on bulk 
storage requirements, pressures of stored grain, average outside air 
conditions in the corn belt for the month following harvest, and opti- 
mum requirements for bulk drying. Crops covered are ear corn, shelled 
corn, wheat, barley, oats, sorghum, soybeans, baled hay, chopped hay, 
and long hay. Published and made available free by the market devel- 
opment division, Armco Steel Corp. (Middletown, Ohio). The table 
is based on data obtained from studies under the Armco-Purdue Uni- 
versity Fellowship. It supplements an earlier bulletin by the same 
company, entitled “Storing High Moisture Content Corn and Grain.” 


er D2, D4, DG, CATERPILLARS 


are abiesed with aa 


DONALDSORS 


job is too tough. 


problems. 


Gi 
DONALDSON CO., INC. 
666 PELHAM BLVD., ST. PAUL 4, MINN. 
DONALDSON CO. (CANADA) LTD. CHATHAM, ONTARIO 


CHICAGO 2 


SALES ENGINEERS: 


DETROV 
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Mey 


Making molehills out of mountains 
is duck soup for rugged “Cats.” No 


Since 1935 all Caterpillar engines 
have been Donaldson equipped, and 
for this new series of tractors, Cater- 

pillar engineers again chose Don- 
aldson Air Cleaners. 

New developments in power ma- 
chinery often present new problems 
in dust protection. Donaldson re- 

search, engineering and testing 
facilities are available to all man- Hill, (New York 18, N.Y.). $6.00 
ufacturers in solving these | SE eae 


CARE AND MAINTENANCE OF FARM TRACTORS, by Alvin H. Hollen- 
berg and Elmer J. Johnson. Paper, v-+61 and v+81 pages, 814x11 
inches. Illustrated. Future Farmers of America Foundation, Inc. 

Matched instructors’ and students’ manuals on the subject, cover- 
ing 12 jobs as follows: Survey of tractor power on the farm and the 
study of the operator's manual; safe farm tractor operation; servicing 
spark plugs, generator, starter, magneto, wiring, lights, and batteries; 
fuel intake and carburetion; servicing the air cleaner; servicing the 
cooling system; engine lubrication; lubrication of transmissions and 
final drive; general lubrication of the farm tractor; power application; 
winterizing the farm tractor, and trouble shooting and recognizing the 
need for service check-ups. The instructors’ manual includes para- 
graphs on preparation for. the teacher, presentation by the teacher, and 
sample tests under each job heading. 

The manuals are being distributed through state supervisors of agri- 
cultural education to teachers, students, and others on practically a 
cost basis, 45 cents for the instructor's manual and 20 cents for the 
student’s manual. C. N. Hinkle, L. H. Ford, and H. G. Kornwolf are 
ASAE members who assisted in preparation of these manuals. 

Farm Soits (fourth edition), by Edmund L. Worthen. Cloth xiii+ 
510 pages, 514x8 inches. Illustrated and indexed. John Wiley and Sons 
(New York 16, N.Y.) $3.20. A text and reference primarily con- 
cerned with the hew, when, and why of soil 
management practices. Includes new infor- 
mation developed during the seven years 
since publication of the third edition. Chap- 
ters cover selecting the soil and planning its 
management, growing the crop, draining and 
irrigating soils, controlling soil erosion, till- 
ing the soil, manuring, liming, fertilizing, re- 
plenishing nitrogen and supplying organic 
matter, managing field soils, managing pas- 
ture soils, managing garden, greenhouse 
and lawn soils, and managing fruit soils. 


SOURCES OF ENGINEERING INFORMATION, 
by Blanch H. Dalton. Cloth v+109 pages, 
6x9 inches, University of California Press 
(Berkeley and Los Angeles), and Cambridge 
University Press (London, England). $4.00. 

A concise reference guide for engineer- 
ing students, practicing engineers, research 
workers, and librarians. Sections cover in- 
dexes to periodical and serial literature, ab- 
stracts, location of articles and identification 
of periodicals, bibliography, reference books, 
trade catalog collection, and standards and 
specifications. 

WISCONSIN Heavy-Duty Atir-CooLep EN- 
GINES. Paper, 56 pages, 814x11 inches. II- 
lustrated. Wisconsin Motor Corp. (Milwau- 
kee 14, Wis.). 

This is something more than a catalogue. 
Amply illustrated on coated paper, it tells 
the story of the manufacturers products from 
early history and raw materials to current 
models and applications, with emphasis on 
the theme ‘Engine power multiplies the pro- 
ductive capacity of men, machines and na- 
ture.’ In the largest portion of the book, 
left-hand pages show various operations in 
the making of Wisconsin engines, and fac- 
ing right-hand pages. show how they are 
used in a variety of ways in farm service 
and in a number of other services. The book 
is being used to help employees of the 
company, as well as its distributors, dealers, 
contract, customers, and prospective buyers, 
gain a better understanding of the organiza- 
tion, its activities, its products, the uses for 
its products, and the ezonomic and_ social 
significance of mechanical power. 


MACHINES FOR THE FARM, RANCH, AND 
PLANTATION, by Arthur W. Turner and E 
J. Johnson. Cloth xvi + 793 pages, 6x9 
inches. Illustrated and indexed. McGraw- 
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In this new text and reference each ma 
chine is presented on a job activity basis 
General classes of equipment covered arc 
seedbed-preparation machines, crop-planting 
handling machines, mechanical power and 
transportation machines, general service ma 
chines and barn and product equipment. 
Within each of these groups, information 
on selecting each specific type of machine 
included is given, followed by information 
on operating and field servicing, and on 
reconditioning and storing. A correlated lis: 


CLEVELAND of visual aids is included. 
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FOUR USES ON ONE FARM— 
Delbert Hunter, RFD 2, Rochester, 
Indiana, now has four Quonsets—a 
Quonset 32 for hay storage; two 
Quonset 20’s, a dairy building and a 
grain bin; a Quonset 24 for tool and 
machine shelter. 


ay ~~ pose 


‘ Se Re Og See 
i i 


HAY STORAGE—One of the four Quonsets on the Delbert 
Hunter farm (see above). This is a Quonset 32 (32 x 96 feet) 
used for hay storage and for Hunter’s spring and fall sales of 
purebred hogs. 


The all-Quonset farm is not merely possible, 
but probable. Already, Quonsets are serving in 


virtually every use for which farm buildings 
are required. They are being erected every- 
where, to supplement existing buildings, or to 
replace obsolete structures and those damaged 
by storm or fire. Eventually, some farms may 
have nothing but Quonsets. Or, tomorrow, or 
next week, where some progressive owner is 
creating a farm where none existed before, an 


all-Quonset farm will come into being. Today, 
whether you are adding a new farm building, 
or replacing an old one, you can fill your require- 
ments with a Quonset all-steel farm building— 
permanent, weatherproof, vermin-proof, and 
fire-resistant. Immediate advantages are their 
low cost, ready availability, and quick erection. 
Get in touch with your nearest Quonset dealer 
today. If you do not know his name, write to 
the Great Lakes Steel Corporation. 


*REGISTERED U.S. PATENT OFFICE 


THERE ARE QUONSETS FOR EVERY FARM USE 
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SERVES YOU 


Galvanizing (Zinc-Coating) guards the farm . . protects 


property. . saves money. For as long as iron or steel’ is coated 
with Zinc, it cannot rust! Heavier coatings give longer protec- 
tion. So for long-time, low-cost service, choose galvanized build- 
ing materials and equipment . . . ‘Sealed-in-Zinc’’ against rust. 
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ae FREE BOOKLETS 
Ras Fully illustrated and packed with practical infor- 
ie \' mation on galvanized sheets and Metallic Zinc 


Paint. Send for these free booklets, today! 


ES eee ae ee 
, [AMERICAN ZINC INSTITUTE] 
; 1 35 East Wacker Drive, Chicago t, I1l, Rm. 2602 | 
5 Send me without cost or obligation the illustrated booklets I have checked. | 
t 0 Repair Manual on Galvanized Roofing and Siding i 
| 0 Facts about Galvanized Sheets ] 
j 0 Use of Metallic Zinc Paint to Protect Metal Surfaces | 
| Name i 
i Address___ | 
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FS ROARED REO ea en ee ee ee 


510 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of ths 
Council prior to election. 


Baker, E. D.—Research associate in agricultural engineering, Rutgers 
University, New Brunswick, N. J. 

Blanchard, R. O.—Product designer, Sherman Industries, Inc., 3200 
W. Fourteen Mile Rd., Royal Oak, Mich. 

Bowden, L. C.—Graduate assistant in agricultural engineering, Ala- 
bama Polytechnic Institute, Auburn, Ala. 


Breckenridge, Charles M.—Sales engineer, Dickerson Machinery Co.., 
423 W. First Ave., Spokane, Wash. 


Calver, G. L.—Assistant agricultural extension engineer, Provincia 
Department of Agriculturae, Vancouver, B. C., Canada. (Mail) 195! 
Robson St. 

Carlson, Clarence ]—Owner, Carlson Engineering Co. and vice 
president Tractor Appliance Co. (Mail) R. R. 2, Marshalltown, Iowa 


Carmichael, Carson, Jr.—Agricultural engineer, Appalachian Electric 
Power Co. (Mail) Clintwood, Va. 


Cooley, Dwight R.—Assistant engineer, Papec Machine Co., Shorts- 
ville, N. Y. 

Forsyth, Warner L., Jr.—Advertising and sales promotion manager, 
Great Lakes Tractor & Equipment Co., 14401 Ford Rd., Dearborn, Mich 

Gaspar, C. ]—Sales manager, DeBothezat Fans Division, American 
Machine & Metals, Inc., East Moline, Ill. 

Gordon, Allen S.—Agriculture officer, farm machinery, Food and Ag- 
ticulture Organization of UN. (Mail) 408 Montgomery St., Laurel, Md. 


Graeff, Alton W.—Executive vice-president and general manager, 
Hickman Farm Supplies, Inc., Corner Grand River & DeWitt Rd., 
Lansing, Mich. 


Grafft, Melvin E.—Factory representative, Tractor Div., Allis- 
Chalmers Mfg. Co. (Mail) Apartado 595, San Jose, Costa Rica, C.A. 
Graham, B. I.—Consumer service assistant, Hydro-Electric Power 
Commission of Ontario, 620 University Ave., Toronto 2, Ont., Canada. 
Gujral, Gurnam S.—1107 W. Main St., Urbana, IIl. 


Hart, Samuel A.—Research fellow in agricultural engineering, 
Cornell University, Ithaca, N.Y. 


Hedden, Frank H.—Extension agricultural engineer, Georgia Agri- 
cultural Extension Service, Athens, Ga. 


Hofmeister, H. J., Jr—Assistant professor of agricultural engineer- 
ing, University of Maryland, College Park, Md. 

Kelly, Robert D.—Assistant drainage supervisor, Kemptville Agri- 
cultural School, Kemptville, Ont., Canada. 

LaBlanc, Hugh A.—Drainage engineer, Soil Conservation Service, 
USDA. (Mail) P. O. Box 72, Donaldsonville, La. 


Lynch, Paul H.—Farm manager, 1955 5th Ave., S. E., Cedar Rapids, 
Iowa. 

Miller, Gerald M.—Product education manager, Great Lakes 
Tractor & Equipment Co., 14401 Ford Rd., Dearborn, Mich. 

Mortin, A. W.—Service trainee, Harry Ferguson, Inc., 3639 Mil 
waukee St., Detroit, Mich. 


Mueller, Robert C.—Field man, R. M. Wade & Co. (Mail) R. R. 3. 
Box 848, Milwaukie 2, Ore. 


Pandey, Hari Narain—District agricultural engineer, District Ag 


‘riculture Office, Kanke Rd., P.O. Ranchi, India. 


Ronningen, Robert M.—Sales engineer, Ronningen Engineerin; 
Sales, Vicksburg, Mich. 

Smith, Kenneth O.—Research engineer (BPISAE), U. S. Depart 
ment of Agriculture. (Mail) General Delivery, Kerman, Calif. 

Sutherland, Gail R.—Graduate assistant in agricultural engineer 
ing, University of Wisconsin, Madison, Wis. 

Whiting, Bruce I.—Chief engineer, Woodmanse Mfg. Co., Free 
port, Ill. (Mail) P. O. Box 625. 

Winger, Ray J., Jr—Student in agricultural engineering, Universit 
of California, Berkeley, Calif. (Mail) 2945 Russell St. 

Wooten, O. B., Jr.—Assistant agricultural engineer (BPISAE) U. S 
Department of Agriculture. (Mail) Delta Branch Experiment Statior 
Stoneville, Miss. 

TRANSFER OF GRADE 


Lowery, Oscar H.—Extension agricultural engineer, Purdue Uni 
versity, Lafayette, Ind. (Junior Member to Member) 


Perkins, B. G.—Manager, industrial research dept., Doane Agricu! 
tural Service, Inc., 5144 Delmar Blvd., St. Louis, Mo. (Associate t: 
Member) 
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When the torque load in your tractor, truck or farm machine is 
carried on frictionless roller bearings — operators do not have 
to waste time greasing the universal joints every few hours. 
The joints last longer and your machine operates better, with 
less power. MECHANICS Roller Bearing UNIVERSAL 
JOINTS require at most once-a-season lubrication and are 
noted for their long, trouble-free service. You can give your 
products these and several other competitive advantages by 
specifying MECHANICS Roller Bearing UNIVERSAL 
JOINTS. Our new catalog — showing the complete line of 
MECHANICS Roller Bearing UNIVERSAL JOINTS — will 


be sent to manufacturers, upon request. 
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New Federal and State Bulletins 


The Electrified Farm Shop, by Wm. H. Knight, Idaho Agricultural 
Extension, Farm Electrification Leaflet No. 1 (Jan. 15, 1948). 

Small and large shop floor plans, features, arrangement, equipment, 
safety ideas, and miscellaneous suggestions. 


Milk Cooling on Idaho Farms, by H. L. Brevick, W. H. Knight, 
and J. C. Boyd, Idaho Agricultural Extension Farm Electrification 
Leaflet No. 2 (May 15, 1948). Brief general information on the subject. 

Farm Freezers, by Wm. H. Knight and J. W. Martin. Idaho Agri- 
cultural Extension Farm Electrification Leaflet No. 3 (July 15, 1948). 
Answers to common farm questions as to whether to build or buy, and 
on types, sizes, and cost. 


Farm Water Measurement, by Max C. Jensen and Mark R. Kulp. 
Idaho Agricultural Extension Bulletin No. 170 (May 1948). 

Instructions on construction, installation, and use of weirs, sub- 
merged orifices, and the Parshall measuring flume. 


How to Prevent and Control Fire, by C. A. Gunn and Fred W. 
Roth. Michigan Agricultural Extension Service, Tourist and Resort Ser- 
ies Folder R-301 (June 1947). Brief information on prevention of fires 
from common causes, and on fire-extinguishing equipment. 


Durability of Concretes and Mortars in Acid Soils, with Particular 
Reference to Drain Tile, by Dalton G. Miller and Philip W. Manson, 
Minnesota Agricultural Experiment Station Technical Bulletin 180 

(June 1948). 
: This reports methods, results, and conclusions of a study begun in 
1923. The duration and extent of the study, as well as the care with 
which it was conducted, give it a significant place in the technology 
of concrete, and as an example of sustained research. 


Galvanized Roofing for Farm Buildings, by B. F. Muirheid. IIli- 


nois Agricultural Extension Service Circular 624. Selection, application, 
maintenance, and lightning protection. 


Mechanized Production of Cotton in Texas, by H. P. Smith and D. 
L. Jones. Texas Agricultural Experiment Station Bulletin 704. 

Covers the subject from disposal of previous crop residue through 
culture, pest control, and defoliation, to strippers and pickers. 


Sold and Serviced by Over 2,000 Experts 
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West Virginia University Establishes 
Professional Agricultural Engi-: 
neering Curriculum 


A Four- YEAR curriculum leading to the degree of bachelor 
of science in agricultural engineering was recently an- 
nounced by West Virginia University. 

It is planned that candidates for this degree will normally 
register in the college of engineering for their first three years 
and transfer to the college of agriculture for their last year. 
Some students may be registered in the college of agriculture 
pending completion of requirements for enrollment in the col- 
lege of engineering. Students already started in agriculture, 
or who may in the future originally enroll in agriculture, may 
be permitted to transfer to engineering whenever they are able 
to satisfy the entrance requirements of the college of engi- 
neering. 

Before graduation, each candidate for this degree will have 
to meet the farm practice requirement of the college of agri- 
culture and be approved for graduation by the faculties of both 
colleges. 

Members of the agricultural engineering staff teaching the 
courses in the professional curriculum will be members of the 
faculties of both colleges. 

The curriculum provides for 154 semester hour credits, 
with 98 in mathematics, physics, chemistry, and basic engi- 
neering subjects, 15 in agricultural engineering during the 
senior year, 18 in agricultural sciences, and 23 in English, 
public speaking, business subjects, military science, and physi- 
cal education. 

Future changes in the curriculum will require approval of 
the faculties of both colleges. The head of the agricultural 
engineering department or others designated by him will serve 
as faculty advisors to agricultural engineering students. 


The simplicity of Fairbanks- 
Morse magneto ignition—no bat- 
tery or generator, etc.—means lower 


upkeep expense, easier trouble-shoot- 


ing, fewer delays, year in, year out. 


FAIRBANKS-MORSE 
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OLIVER BEGINS ITS SECOND CENTURY WITH 
ANEW FLEET OF Sate 8-EQUIPPED TRACTORS 


lt is significant that EABEF” Bearings are used on 
governor, transmission, bevel pinion, power take-off 
shafts, etc., of Oliver's new tractors. It's the logical 
step resulting from the close, pleasant and highly 
satisfactory association between The Oliver Corporation 
and S3F that has existed for many years. 


The SKF Single Row, Deep 
Groove Ball Bearing will sustain, 
in addition to radial load, a 
substantial thrust load in either 
direction . . . even at very high 
speeds. This advantage results 
from the intimate contact exist- 
ing between the balls and the 
deep, continuous groove in each 
ring. This bearing is also avail- 
able with seals, which serve 
to exclude dirt and retain 


lubricant. 6497 


SKF INDUSTRIES, INC. 
PHILADELPHIA 32, PA. 
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Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne) 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘‘Positions Wanted’’ on file at the Society’s office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 


+ intended to imply any specific level of proficiency, or registration, or : 

r license as a professional engineer. 

WH g C 0 he § 1 & HEAVY-DUTY F E & G | Pe ES Note: In this Bulletin the following listings still current and previ- 
thii- Cooled - - ously reported are not repeated in detail. For further information see 


és mane: a . the issue of AGRICULTURAL ENGINEERING indicated. 
Four of a kind — winning power to spare in this 


+ 

Agee Positions OPEN: 1947 APRIL—O-552. 1948 JANUARY—O-605, : 

. hand! The same winning Peeled you draw when 606. APRIL—O-612, 613, 615. MAY—O-617. JUNE—0-620, | 
. you specify Wisconsin Air-Cooled Engines for your JULY—O-624, 626, 627, 629, 630. AUGUST—O-633, 634, 635. 
: equipment . . . compact, heavy-duty singles in 636. SEPTEMBER—O-639, 640, 641, 642. OCTOBER—O-643, 645, 

two types ranging from 2 to 9 hp.; twin-cylinder 646, 647, 648. 

models from 7 to 13 hp., and V-type 4-cylinder Postrions WANTED: 1948 JANUARY—W-137. MARCH—W-146. 
engines from 15 to 30 hp. APRIL—W-158. MAY—W-169. JUNE—W-179. AUGUST—W-184, 


; a 189. SEPTEMBER—W-191, 192. OCTOBER—W-193, 194. 
All models are designed for heavy-duty service — . 


“aa . * A ° 

delivering “Most Hp. Hours” of on-the-job service. NEW POSITIONS OPEN 
. AGRICULTURAL ENGINEERS (several) for variety of openings in 
All models are extremely compact... fo fit the the engineering department of a manufacturing organization expanding 
machine as well as the job. its implement engineering work. Current openings for experienced proj- 
* . ect, field test, cost, design, and junior engineers. Midwest location. 
All models are built to one standard of top-quality BS deg in agricultural engineering or equivalent, and experience as 
~ = > a needed for position desired. Excellent opportunity for advancement. 
excellence in design, materials and precision con- These openings are in addition to those being filled by promotion of 
stru cti on qualified men within the organization. Good facilities, congenial or- 
° ee = a beeper appreciates 4 importance of good 
“ . ” * * * oi engineering. lary open. Top salaries paid for the ability, experience 

For “Winning Power", specify Wisconsin Air and other qualifications desired. 0-615 


Cooled Engines. Engineering data gladly supplied. 


DESIGN ENGINEER to head planter and cultivator division in 
engineering department of established full-line manufacturer in Midwest. 
BS deg in agricultural or mechanical engineering desirable but not ab- 
solutely necessary. Must have considerable experience in actually de- 
signing cultivators, planters, middlebusters and tractor-mounted imple- 
ments. Steady position. Age and salary open. O-630 


EXTENSION IRRIGATION SPECIALIST to develop sound irrigation 
program in a northwestern state. MS deg in agricultural engineering, 
or equivalent, preferred. Previous experience in extension and practical 
irrigation desirable. Usual personal qualifications for extension work. 
Opportunity to initiate work, as this is a new position. Salary worn 

649 


DESIGN ENGINEDBRS (several), for development work on tillage, 
planting, and cultivating implements, with full-line manufacturer. Mid- 
west location. BS deg in agricultural or mechanical engineering. Ex- 
perience considered in position and responsibilities assigned. Farm 
background preferred. Usual qualifications for commercial design. 
Salary open. O-650 


ELECTRICAL DEVELOPMENT REPRESENTATIVE (4 openings) 
to assist manager of rural electric cooperative in public relations, furn- 
ishing technical information on uses of electricity, and carrying on edu- 
cational programs. Location, Tennessee. BS deg in agricultural engi- 
neering, or equivalent. Farm background, good knowledge of electri- 
cal applications and farm shop, and some teaching experience desirable. 
Must be aggressive, have no major physical handicaps, and enjoy 
working with farmers, dealers, distributors, and educational personnel. 
Opportunity to prepare for management work. Salary $225-250 per 
month for 6-mo probationary period. Future increases according to 
progress. 0-651 


AGRICULTURAL ENGINEERING sales representatives (several), to 
sell propeller fans to farm implement dealers or direct to customer. 
Open territories in Midwest, East, and Southeast. Prefer individual or 
organization with engineering or agricultural background, already sell- 
ing farm trade. Good character and habits required. Exclusive sales 
contract granted. Opportunity up to individual. Salary, straight com- 
mission. O-652 


SALESMAN for agricultural chemicals, to represent chemical divi- 
sion of a large rubber company in territory including Iowa, Missouri, 
Nebraska, Illinois, Wisconsin, Minnesota, and the Dakotas. Prefer man 
reared in the area indicated. Usual personal qualifications for effective 


JAY BEE 


Humdinger 
Feed Grinder 


Steps up Farm Feed 
Values Easily and 
Economically 


The JAY BEE Model U 
Humdinger Hammermill 
is made especially for 
smaller grist millers and 
for individual farm grind- 
ing where large numbers 
of livestock are fed. 


For horsepower application the capacity sales work in agricultural field. Work will include holding sales a 
: ings with farm group dealers, county agents, and salesmen of jobber 

of the JAY BEE Humdinger has never and distributor units. Opportunity largely up to individual. Salary 

been exceeded by any other mill. This $4800 (approx), plus commission and expense account. 0-653 

model is built in keeping with all of the 

principles eprcvaeeagew — wy — sities, CE Gee tents work in soil and 

. sires 

— pore Be = sturdy with strength that endures. Eco- water field. BS deg in agricultural engineering expected January 1949, 
many sizes and nomical to own and operate. A and M College of Texas. Dry land and irrigation farming back- 
models, for every : ‘i ground. College training in irrigation, drainage, hydraulics, soils, and 
grinding purpose. JAY BEE Humdinger embodies the most soil conservation. War service 2% yr, enlisted end non-commissioned 
Stationary and i i i indi U 8 Air Force. old reserve commission. o disa y. vailable Jan 
Pate mils scientific advances in modern grinding 31, 1949. Single. Age 23. Salary open. W-195 


Batch Mixers, equipment. Equipped with belt drive, AGRICULTURAL ENGINEER desires work in electrification field 


gg a two-sacker collector and 40-ounce ham- as professor of electrical or agricultural engineering, research engineer 


“ i i i and physicist, design engineer, power system manager, or in industria! 
WRITE FOR — Esp ecially efficient per roughage organization. MS deg in agricultural engineering, 1934; professions! 

DETAILS grinding or coarse grinding of any other degree of agricultural engineer 1939, Washington State College. Ac- 

weighty material. vanced study toward Ph D deg, Iowa State College. Varied teaching. 


research, extension, and engineering practice, 15 yr. War service en- 

gineering work in civilian i “ae — —— Be yg - or 

. . Army Specialized Training gram, US Navy, an ar min- 

J. B. SEDBERRY, Inc. Dept. K, Fr anklin, Tenn.  jstration. No disability. Available on short notice. Married. Age 3°. 


Salary open. W-196 (Continued on page 516) 
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The motor, of course! No matter how strong the back 
... how bulging the biceps . . . human muscles always 
lose in a contest with the tireless steel and copper 
sinews of an electric motor. 

They cannot compete in work accomplished or in 
cost per job. Even a 4-hp electric motor will outwork 
the strongest farm hand in a day’s time... at a cost of 
only pennies. 

A 16-page Westinghouse bulletin is just off the press 
... itis packed full of practical, down-to-earth informa- 
tion about the uses and application methods of electric 
motors and controls on the farm. As a farm leader .. . 
or advisor . . . you will find this bulletin invaluable. 

The farmers in your community look to you for the 
latest information and help with their problems. Be 
prepared to give them authentic advice on electric 
motors and motor controls . . . have all the answers at 
your finger tips. Mail this coupon today for your copy of 
this valuable publication. It’s free! J-91725 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


AGRICULTURAL ENGINEERING for November 1948 


you can Be SURE ... Firs 
Westinghouse 


Westinghouse Electric Corporation 
Rural Electrification Department AE 
P. O. Box 868 Pittsburgh 30, Pa. 


Please send my copy of the new Westinghouse Motor and 
Controls Bulletin to: 


Pein. sdidseusdnnsdneeannsessnuseedwaeeaeeeeeesane 
PN Sib. nGR2s Wd Nise SdREE EWE SOdReonseenaeees 


Ie DE RNG 5 aise a 0,hin'n nhc 040350000000 s00 Nese Es Cas 
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SIZES, 
TYPES and QUALITY 
for EVERY DUTY 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


‘Te ONLY binder that 
opens flat as a bound book! 
Made of durable imitation leather, 
nicely stamped on front cover and back- 
bone, with name of journal and year 
and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


Seseeeeeeeeseseneee MAIL COUPON TODAY seseseeseuuaseauas 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


RoE DO 


Engineering fOr yOars ccccoeoon 
Will remit in 10 days or return binders collect. 


GREENS Gt on ROR Ee oe Oe Te ee si 
Address.. 


State......... 


ST TTT IIIA LILA LA LLL LLU UL LLLP 


PROFESSIONAL DIRECTORY 


Se TUTTI MITA LL MLLL ULLAL LALLA, LULL LULL UL ULLAL LPL CCC CC RE 


OLSON MANAGEMENT SERVICE 


Drainage and Erosion Control Engineering, Structure Design, 

Farm Architectural Service, Work Simplification Studies, 

Product Application Engineering, Management, Soil Surveys, 
and Testing. 


904 W. Stephenson St., Freeport, Ill. Tel. State 2601 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 


Consultants on product development, designs, research, 


market research, public relations 


FELLOW A. .+ .E. Suite 4300, Board of Trade Eldg. 
MEMBER 8.A.E, Telephone: Harrison 0723 Chicago 4, Illinois 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 


PERSONNEL SERVICE BULLETIN 
(Continued from page 514) 


AGRICULTURAL ENGINEER desires any combination of develop- 
ment, research, or teaching work in soil and water field, in public 
service or private employment. BS deg in agricultural engineering, 
1944, University of Nebraska. MS deg in agricultural engineering ex- 
pected, 1949, Michigan State College. Soils inspector and instrument 
man, Nebraska State Highway Dep’t, 3 mo. Graduate assistant, Michi- 
gan State College, 1 yr. Instructor, Michigan State College, since Sep- 
tember 1948, on research in supplemental irrigation and machinery. En- 
listed and commissioned war service, 3% yr, including 22 mo overseas. 
No disability. Available April 1949. Single. Age 26. Salary open. W-197 


AGRICULTURAL ENGINEER desires sales or development work in 
rural electric or farm structures field. BS deg in agriculture and in 
agricultural engineering expected December 1948, Ohio State University. 
Farm background. Clerk and assistant manager of grocery store 3 yr. 
Trouble shooter, Columbus and Southern Electric Co., 4 mo. Engineer- 
ing laboratory, Ranco Inc., 18 mo part time. War non-commissioned 
service, 33 mo, U S Signal Corps. No disability. Available Jan. 1, 1949. 
Married. Age 29. Salary $3600. W-198 


AGRICULTURAL ENGINEER desires design and research in power 
and machinery field, in private industry or public service. Self educat- 
ed. Has designed and constructed flax mill. Developed and designed 
two-point linkage, close-mounted tractor plow. Designed tractor trailer 
to minimize wheel slip. Other designs in progress. Experience as flax 
miller and tillage contractor. 
Salary open. W-199 


AGRICULTURAL ENGINEER desires extension, sales, or service 
work in soil and water, farm structures, or farm product processing 
field. BS deg expected December, Iowa State College. Farm back- 
ground. Experience as veterans’ on-the-job farm training supervisor. 
War non-commissioned service as radio operator and gunner, U § Air 
Force. No disability. Available January 10, 1949. Married. Age 27. 
Salary $3000-3300. W-200 


AGRICULTURAL ENGINEER desires sales, service, teaching, or 
research work in power and machinery or soil and water field. BS 
deg in agricultural engineering expected December 1948, North Caro- 
lina State College. Experience in traffic work, 4 yr, sales, 2 yr, 
war enlisted and commissioned service in Coast Artillery, Anti-Aircraft. 
Hold reserve commission. No disability. Available January 1, 194%. 

. Married. Age 30. Salary open. W-201 


AGRICULTURAL ENGINEER desires development, research, teach- 
ing, sales, or service work in rural electric or power and machinery 
field. BS deg in electrical engineering, 1944, and in agricultural engi- 
neering 1947, University of Tennessee. MS deg in agricultural engineer- 
ing expected March 1949, Michigan State College. Farm background. 
Engineering trainee, Consolidated Aircraft Co., 1 yr; electrical layout 
and water plant design, Oak Ridge, Tenn., 4 mo; assistant project engi- 
neer, Fulton Sylphon Co., Knoxville, Tenn., development of fibrograph, 
5 mo; graduate fellow in research, with some teaching, Michigan 
State College, 1 yr. War commissioned service in Navy 23 mo, in elec- 
trical maintenance department, Bureau of Ships. No disability. Avails- 
ble April 1949. Married. Age 27. Salary open. W-202 


Available March 1949. Married. Age 29. 


AGRICULTURAL ENGINEER desires power and machinery saics 
and service or soik and water conservation work with private industry. 
BS deg in agricultural engineering, 1947, Oklahoma A & M College. 
Survey experience with U S Corps of Engineers, 6 mo; student .- 
structor, soil and water conservation, 1 yr; full time instructor teaching 
soil and water conservation in land grant college, 6 mo; veteras 
agricultural instructor, 9 mo. War commissioned service in Corps of 
Engineers, 4% yr with promotions to Lieutenant Colonel. No disability. 
Available on reasonable notice. Married. Age 31. Salary open. W-2(3 


January 1949, Mississippi State College. Experience as investigator, 
Mississippi State Board of Health, 2 yrs. No disability. 


Feb. 1, 1949. Married. Age 25. Salary open. W-204 


AGRICULTURAL ENGINEERING for November 1948 


sneenenerener 


AGRICULTURAL ENGINEER desires employment in any phase of 
the work except teaching. BS deg in agricultural engineering expected 


Availabie 
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